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 ﾠIntroduc on	
 ﾠand	
 ﾠoutline	
 ﾠof	
 ﾠthe	
 ﾠthesis
Colorectal	
 ﾠcancer	
 ﾠ(CRC)	
 ﾠis	
 ﾠa	
 ﾠcommon	
 ﾠdisease,	
 ﾠwith	
 ﾠa	
 ﾠlife	
 ﾠ me	
 ﾠrisk	
 ﾠof	
 ﾠ±	
 ﾠ10%	
 ﾠin	
 ﾠthe	
 ﾠWestern	
 ﾠ
popula on	
 ﾠand	
 ﾠan	
 ﾠincidence	
 ﾠof	
 ﾠ10.000	
 ﾠnew	
 ﾠpa ents	
 ﾠeach	
 ﾠyear	
 ﾠin	
 ﾠthe	
 ﾠNetherlands.	
 ﾠIn	
 ﾠ
approximately	
 ﾠhalf	
 ﾠof	
 ﾠthese	
 ﾠpa ents	
 ﾠmetastases	
 ﾠare	
 ﾠfound,	
 ﾠeither	
 ﾠat	
 ﾠdiagnosis	
 ﾠor	
 ﾠduring	
 ﾠ
follow-ﾭ‐up.	
 ﾠThese	
 ﾠmetastases	
 ﾠare	
 ﾠusually	
 ﾠlocalized	
 ﾠin	
 ﾠthe	
 ﾠliver,	
 ﾠperitoneal	
 ﾠcavity	
 ﾠor	
 ﾠthe	
 ﾠlung.	
 ﾠ
In	
 ﾠthe	
 ﾠpast,	
 ﾠmetasta c	
 ﾠCRC	
 ﾠwas	
 ﾠfrequently	
 ﾠregarded	
 ﾠas	
 ﾠincurable	
 ﾠand	
 ﾠsuitable	
 ﾠfor	
 ﾠpallia ve	
 ﾠ
treatment	
 ﾠonly.	
 ﾠAt	
 ﾠpresent,	
 ﾠvarious	
 ﾠnew	
 ﾠand	
 ﾠdeveloping	
 ﾠmul -ﾭ‐modality	
 ﾠtreatment	
 ﾠop ons	
 ﾠ
for	
 ﾠliver	
 ﾠand	
 ﾠlung	
 ﾠmetastases	
 ﾠand	
 ﾠperitoneal	
 ﾠcarcinomatosis	
 ﾠoﬀer	
 ﾠa	
 ﾠ(second)	
 ﾠchance	
 ﾠon	
 ﾠ
cure.	
 ﾠThis	
 ﾠmo vated	
 ﾠrenewed	
 ﾠeﬀorts	
 ﾠto	
 ﾠop mize	
 ﾠ‘searching	
 ﾠfor	
 ﾠmetastases’	
 ﾠin	
 ﾠCRC.	
 ﾠ
Staging	
 ﾠbefore	
 ﾠtreatment
Finding	
 ﾠmetasta c	
 ﾠdisease	
 ﾠat	
 ﾠan	
 ﾠearly	
 ﾠstage,	
 ﾠis	
 ﾠthought	
 ﾠto	
 ﾠincrease	
 ﾠthe	
 ﾠchances	
 ﾠon	
 ﾠcura ve	
 ﾠ
treatment.	
 ﾠThe	
 ﾠearliest	
 ﾠpossible	
 ﾠmoment	
 ﾠis	
 ﾠat	
 ﾠthe	
 ﾠ me	
 ﾠof	
 ﾠdiagnosis	
 ﾠof	
 ﾠthe	
 ﾠprimary	
 ﾠtumor.	
 ﾠ
Finding	
 ﾠmetasta c	
 ﾠdisease	
 ﾠbefore	
 ﾠtreatment	
 ﾠmay	
 ﾠalso	
 ﾠbe	
 ﾠrelevant	
 ﾠin	
 ﾠnon-ﾭ‐cura ve	
 ﾠ
situa ons;	
 ﾠcolorectal	
 ﾠresec ons	
 ﾠknow	
 ﾠa	
 ﾠsigniﬁcant	
 ﾠmorbidity	
 ﾠand	
 ﾠmortality	
 ﾠand	
 ﾠit	
 ﾠis	
 ﾠnot	
 ﾠ
always	
 ﾠnecessary	
 ﾠor	
 ﾠhelpful	
 ﾠin	
 ﾠreducing	
 ﾠsymptoms	
 ﾠof	
 ﾠthe	
 ﾠdisease.	
 ﾠThe	
 ﾠaccuracy	
 ﾠof	
 ﾠthe	
 ﾠ
diagnos c	
 ﾠmethod	
 ﾠis	
 ﾠas	
 ﾠimportant	
 ﾠas	
 ﾠthe	
 ﾠprac cality	
 ﾠof	
 ﾠthe	
 ﾠdiagnos c	
 ﾠtrajectories	
 ﾠin	
 ﾠthis	
 ﾠ
common	
 ﾠdisease.	
 ﾠThe	
 ﾠmost	
 ﾠaccurate	
 ﾠand	
 ﾠwidely	
 ﾠavailable	
 ﾠimaging	
 ﾠtechnique	
 ﾠis	
 ﾠa	
 ﾠCT	
 ﾠscan.	
 ﾠ
Staging	
 ﾠwith	
 ﾠabdominal	
 ﾠand	
 ﾠchest	
 ﾠCT	
 ﾠas	
 ﾠa	
 ﾠrou ne	
 ﾠprocedure	
 ﾠbefore	
 ﾠtreatment	
 ﾠwas	
 ﾠ
introduced	
 ﾠas	
 ﾠpart	
 ﾠof	
 ﾠa	
 ﾠregional	
 ﾠguideline	
 ﾠon	
 ﾠCRC	
 ﾠin	
 ﾠ2007.	
 ﾠIt	
 ﾠwas	
 ﾠhowever	
 ﾠunclear,	
 ﾠwhich	
 ﾠ
actual	
 ﾠbeneﬁts	
 ﾠcould	
 ﾠbe	
 ﾠexpected	
 ﾠfrom	
 ﾠstaging	
 ﾠwith	
 ﾠCT	
 ﾠbefore	
 ﾠtreatment.	
 ﾠA	
 ﾠCT	
 ﾠscan	
 ﾠis	
 ﾠ
expensive	
 ﾠand	
 ﾠincidentalomas	
 ﾠmay	
 ﾠcomplicate	
 ﾠclinical	
 ﾠdecision	
 ﾠmaking.	
 ﾠRelevant	
 ﾠques ons	
 ﾠ
such	
 ﾠas	
 ﾠthe	
 ﾠincidence	
 ﾠof	
 ﾠmetasta c	
 ﾠdisease	
 ﾠat	
 ﾠdiagnosis	
 ﾠand	
 ﾠthe	
 ﾠinﬂuence	
 ﾠof	
 ﾠstaging	
 ﾠon	
 ﾠthe	
 ﾠ
treatment	
 ﾠplan	
 ﾠfor	
 ﾠthe	
 ﾠprimary	
 ﾠtumor,	
 ﾠfactually	
 ﾠwere	
 ﾠunanswered.	
 ﾠTo	
 ﾠaddress	
 ﾠthese	
 ﾠ
ques ons,	
 ﾠa	
 ﾠprospec ve	
 ﾠobserva onal	
 ﾠstudy	
 ﾠwas	
 ﾠini ated	
 ﾠin	
 ﾠthe	
 ﾠMedical	
 ﾠSpectrum	
 ﾠTwente	
 ﾠ
Enschede.	
 ﾠA	
 ﾠprospec ve	
 ﾠregistra on	
 ﾠof	
 ﾠall	
 ﾠpa ents	
 ﾠthat	
 ﾠundergo	
 ﾠcolorectal	
 ﾠsurgery	
 ﾠwas	
 ﾠ
designed	
 ﾠand	
 ﾠincorporated	
 ﾠin	
 ﾠdaily	
 ﾠclinical	
 ﾠprac ce,	
 ﾠstar ng	
 ﾠJanuary	
 ﾠ2007.	
 ﾠThe	
 ﾠoutcomes	
 ﾠof	
 ﾠ
these	
 ﾠstudies,	
 ﾠwhich	
 ﾠconcern	
 ﾠthe	
 ﾠabdominal	
 ﾠand	
 ﾠchest	
 ﾠCT	
 ﾠare	
 ﾠdescribed	
 ﾠin	
 ﾠchapter	
 ﾠ2	
 ﾠand	
 ﾠ3.	
 ﾠ
Follow-ﾭ‐up
A er	
 ﾠintended	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠcolorectal	
 ﾠcancer,	
 ﾠpa ents	
 ﾠare	
 ﾠsubjected	
 ﾠto	
 ﾠa	
 ﾠfollow-ﾭ‐
up	
 ﾠof	
 ﾠ5	
 ﾠyears.	
 ﾠIn	
 ﾠgeneral	
 ﾠthis	
 ﾠconsists	
 ﾠof	
 ﾠ3	
 ﾠto	
 ﾠ6-ﾭ‐monthly	
 ﾠcarcino-ﾭ‐embryonic	
 ﾠan gen	
 ﾠ(CEA)	
 ﾠ
measurements	
 ﾠand	
 ﾠoutpa ent	
 ﾠclinic	
 ﾠvisits,	
 ﾠwith	
 ﾠan	
 ﾠincreasing	
 ﾠhabit	
 ﾠof	
 ﾠaddi onal	
 ﾠbiannual	
 ﾠ
ultrasound	
 ﾠof	
 ﾠthe	
 ﾠliver	
 ﾠor	
 ﾠa	
 ﾠCT	
 ﾠscan	
 ﾠat	
 ﾠregular	
 ﾠintervals.	
 ﾠThe	
 ﾠcurrent	
 ﾠDutch	
 ﾠguideline	
 ﾠon	
 ﾠ
follow-ﾭ‐up	
 ﾠdoes	
 ﾠnot	
 ﾠgive	
 ﾠa	
 ﾠclear	
 ﾠrecommenda on,	
 ﾠdue	
 ﾠto	
 ﾠa	
 ﾠlack	
 ﾠof	
 ﾠevidence	
 ﾠon	
 ﾠthe	
 ﾠop mal	
 ﾠ
program	
 ﾠand	
 ﾠdiagnos c	
 ﾠtools.
6	
 ﾠ	
 ﾠ With	
 ﾠ10.000	
 ﾠnew	
 ﾠpa ents	
 ﾠeach	
 ﾠyear,	
 ﾠfollow-ﾭ‐up	
 ﾠhas	
 ﾠa	
 ﾠconsiderable	
 ﾠimpact	
 ﾠon	
 ﾠthe	
 ﾠ
outpa ent	
 ﾠclinic	
 ﾠand	
 ﾠis	
 ﾠexpensive.	
 ﾠMeanwhile,	
 ﾠthe	
 ﾠbeneﬁts	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠ-ﾭ‐	
 ﾠconcerning	
 ﾠthe	
 ﾠ
oncological	
 ﾠoutcome-ﾭ‐	
 ﾠhave	
 ﾠbeen	
 ﾠhighly	
 ﾠdisappoin ng.	
 ﾠO en,	
 ﾠthe	
 ﾠprac ce	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠin	
 ﾠ
colorectal	
 ﾠcancer	
 ﾠhas	
 ﾠbeen	
 ﾠques oned	
 ﾠbut	
 ﾠnonetheless	
 ﾠnever	
 ﾠabandoned.	
 ﾠDespite	
 ﾠthe	
 ﾠlack	
 ﾠ
of	
 ﾠevidence,	
 ﾠoncological	
 ﾠfollow-ﾭ‐up	
 ﾠis	
 ﾠconsidered	
 ﾠimportant.	
 ﾠFollow-ﾭ‐up	
 ﾠcomprehends	
 ﾠan	
 ﾠ
eﬀort	
 ﾠto	
 ﾠimprove	
 ﾠsurvival	
 ﾠin	
 ﾠcancer,	
 ﾠit	
 ﾠcan	
 ﾠoﬀer	
 ﾠsupport	
 ﾠto	
 ﾠpa ents	
 ﾠthat	
 ﾠhad	
 ﾠa	
 ﾠlife	
 ﾠ
threatening	
 ﾠdisease	
 ﾠand	
 ﾠawait	
 ﾠrecurrences,	
 ﾠand	
 ﾠit	
 ﾠinforms	
 ﾠon	
 ﾠthe	
 ﾠfunc onal	
 ﾠoutcomes	
 ﾠa er	
 ﾠ
treatment.	
 ﾠFollow-ﾭ‐up	
 ﾠcontains	
 ﾠa	
 ﾠmul tude	
 ﾠof	
 ﾠrelevant	
 ﾠmedical	
 ﾠaspects	
 ﾠto	
 ﾠbe	
 ﾠtaken	
 ﾠinto	
 ﾠ
considera on,	
 ﾠsuch	
 ﾠas	
 ﾠrecurrence	
 ﾠpa erns,	
 ﾠdiagnos c	
 ﾠmethods,	
 ﾠtherapeu c	
 ﾠand	
 ﾠpallia ve	
 ﾠ
treatment	
 ﾠop ons	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠAlso,	
 ﾠnot	
 ﾠin	
 ﾠthe	
 ﾠleast,	
 ﾠit	
 ﾠhas	
 ﾠan	
 ﾠimportant	
 ﾠ
emo onal	
 ﾠside	
 ﾠto	
 ﾠboth	
 ﾠpa ents	
 ﾠand	
 ﾠdoctors.	
 ﾠAn	
 ﾠa empt	
 ﾠto	
 ﾠop mize	
 ﾠfollow-ﾭ‐up	
 ﾠsuch	
 ﾠas	
 ﾠhas	
 ﾠ
been	
 ﾠdone	
 ﾠfor	
 ﾠthis	
 ﾠthesis,	
 ﾠrequires	
 ﾠan	
 ﾠapproach	
 ﾠin	
 ﾠwhich	
 ﾠall	
 ﾠof	
 ﾠthese	
 ﾠaspects	
 ﾠare	
 ﾠ
considered.
	
 ﾠ To	
 ﾠstudy	
 ﾠthe	
 ﾠopinion	
 ﾠon	
 ﾠfollow-ﾭ‐up	
 ﾠamong	
 ﾠDutch	
 ﾠsurgeons,	
 ﾠa	
 ﾠna onal	
 ﾠsurvey	
 ﾠon	
 ﾠthe	
 ﾠ
opinion	
 ﾠtowards	
 ﾠfollow-ﾭ‐up	
 ﾠand	
 ﾠits	
 ﾠdiagnos c	
 ﾠmethods	
 ﾠwas	
 ﾠdone.	
 ﾠThis	
 ﾠstudy	
 ﾠincluded	
 ﾠan	
 ﾠ
query	
 ﾠon	
 ﾠfeasibility	
 ﾠof	
 ﾠa	
 ﾠnew	
 ﾠna onal	
 ﾠtrial	
 ﾠ(chapter	
 ﾠ4).	
 ﾠSerum-ﾭ‐CEA	
 ﾠmeasurement	
 ﾠhas	
 ﾠbeen	
 ﾠ
the	
 ﾠcornerstone	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠfor	
 ﾠ30	
 ﾠyears.	
 ﾠAdvantages	
 ﾠof	
 ﾠCEA	
 ﾠare	
 ﾠthe	
 ﾠlow	
 ﾠcosts	
 ﾠand	
 ﾠthe	
 ﾠ
prac cality	
 ﾠof	
 ﾠuse.	
 ﾠSerum	
 ﾠCEA	
 ﾠhowever	
 ﾠcan	
 ﾠonly	
 ﾠsignal	
 ﾠrecurrent	
 ﾠdisease;	
 ﾠits	
 ﾠapplicability	
 ﾠas	
 ﾠ
a	
 ﾠdiagnos c	
 ﾠtool	
 ﾠis	
 ﾠlargely	
 ﾠdetermined	
 ﾠby	
 ﾠthe	
 ﾠability	
 ﾠto	
 ﾠsubsequently	
 ﾠlocalize	
 ﾠor	
 ﾠexclude	
 ﾠ
recurrent	
 ﾠdisease	
 ﾠwith	
 ﾠimaging	
 ﾠtechniques.	
 ﾠThis	
 ﾠhas	
 ﾠbeen	
 ﾠa	
 ﾠmajor	
 ﾠproblem	
 ﾠin	
 ﾠthe	
 ﾠpast	
 ﾠand	
 ﾠ
has	
 ﾠcontributed	
 ﾠlargely	
 ﾠto	
 ﾠthe	
 ﾠdownfall	
 ﾠin	
 ﾠapprecia on	
 ﾠof	
 ﾠCEA	
 ﾠas	
 ﾠa	
 ﾠvaluable	
 ﾠdiagnos c	
 ﾠtool	
 ﾠ
in	
 ﾠfollow-ﾭ‐up.	
 ﾠWith	
 ﾠthe	
 ﾠcoming	
 ﾠof	
 ﾠaccurate,	
 ﾠwidely	
 ﾠavailable	
 ﾠand	
 ﾠnon-ﾭ‐invasive	
 ﾠimaging	
 ﾠ
techniques,	
 ﾠthis	
 ﾠsitua on	
 ﾠmay	
 ﾠchange	
 ﾠradically.	
 ﾠOur	
 ﾠsecond	
 ﾠaim	
 ﾠwas,	
 ﾠto	
 ﾠﬁnd	
 ﾠevidence	
 ﾠ
suppor ng	
 ﾠor	
 ﾠdenouncing	
 ﾠCEA	
 ﾠas	
 ﾠa	
 ﾠdiagnos c	
 ﾠmethod	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠ(chapter	
 ﾠ5	
 ﾠand	
 ﾠ6).	
 ﾠThe	
 ﾠ
comprehensive	
 ﾠreview	
 ﾠof	
 ﾠthe	
 ﾠliterature	
 ﾠon	
 ﾠCEA	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠthat	
 ﾠfollowed,	
 ﾠresulted	
 ﾠin	
 ﾠa	
 ﾠ
new	
 ﾠfollow-ﾭ‐up	
 ﾠdesign.	
 ﾠThis	
 ﾠnew	
 ﾠdesign	
 ﾠwas	
 ﾠtested	
 ﾠin	
 ﾠa	
 ﾠnon-ﾭ‐randomized	
 ﾠphase	
 ﾠII	
 ﾠtrial	
 ﾠ
carried	
 ﾠout	
 ﾠin	
 ﾠ2008	
 ﾠand	
 ﾠ2009	
 ﾠin	
 ﾠthe	
 ﾠMedical	
 ﾠSpectrum	
 ﾠTwente	
 ﾠand	
 ﾠUniversity	
 ﾠMedical	
 ﾠ
Center	
 ﾠGroningen,	
 ﾠon	
 ﾠboth	
 ﾠlogis c	
 ﾠfeasibility	
 ﾠand	
 ﾠoutcome.	
 ﾠThe	
 ﾠprimary	
 ﾠendpoint	
 ﾠwas	
 ﾠ
eligibility	
 ﾠfor	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠdiagnosed	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠSecondary	
 ﾠendpoints	
 ﾠwere	
 ﾠ
the	
 ﾠability	
 ﾠto	
 ﾠlocalize	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwith	
 ﾠstandard	
 ﾠimaging	
 ﾠtechniques	
 ﾠand	
 ﾠes ma on	
 ﾠof	
 ﾠ
the	
 ﾠop mal	
 ﾠthreshold	
 ﾠvalue.	
 ﾠThe	
 ﾠﬁrst	
 ﾠresults	
 ﾠfrom	
 ﾠthis	
 ﾠtrial	
 ﾠwere	
 ﾠincluded	
 ﾠin	
 ﾠthe	
 ﾠhypothesis	
 ﾠ
ar cle	
 ﾠ(chapter	
 ﾠ6).	
 ﾠThe	
 ﾠresults	
 ﾠfrom	
 ﾠa	
 ﾠconcomitant	
 ﾠstudy	
 ﾠconcerning	
 ﾠthe	
 ﾠpsychological	
 ﾠ
eﬀects	
 ﾠof	
 ﾠthis	
 ﾠnew	
 ﾠtype	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠon	
 ﾠpa ents	
 ﾠare	
 ﾠdescribed	
 ﾠin	
 ﾠchapter	
 ﾠ7.	
 ﾠ
Tailoring	
 ﾠfollow-ﾭ‐up
The	
 ﾠpopula on	
 ﾠwith	
 ﾠcolorectal	
 ﾠcancer	
 ﾠis	
 ﾠvery	
 ﾠheterogeneous;	
 ﾠthe	
 ﾠrisks	
 ﾠon	
 ﾠrecurrent	
 ﾠdisease	
 ﾠ
during	
 ﾠfollow-ﾭ‐up	
 ﾠwill	
 ﾠvary	
 ﾠto	
 ﾠa	
 ﾠgreat	
 ﾠextent	
 ﾠas	
 ﾠwell.	
 ﾠCurrent	
 ﾠfollow-ﾭ‐up	
 ﾠguidelines	
 ﾠdo	
 ﾠnot	
 ﾠ
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 ﾠdiscriminate	
 ﾠbetween	
 ﾠrisk	
 ﾠgroups.	
 ﾠAdapta on	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠtowards	
 ﾠrisk	
 ﾠgroups	
 ﾠand	
 ﾠ
expected	
 ﾠ me	
 ﾠto	
 ﾠrecurrent	
 ﾠdisease,	
 ﾠthus	
 ﾠa	
 ﾠ‘tailor	
 ﾠmade’	
 ﾠfollow-ﾭ‐up,	
 ﾠmay	
 ﾠreduce	
 ﾠ
unnecessary	
 ﾠdiagnos cs	
 ﾠin	
 ﾠlow	
 ﾠrisk	
 ﾠgroups	
 ﾠand	
 ﾠbe	
 ﾠa	
 ﾠreason	
 ﾠto	
 ﾠ(temporarily)	
 ﾠintensify	
 ﾠ
follow-ﾭ‐up	
 ﾠin	
 ﾠhigh-ﾭ‐risk	
 ﾠpa ents.	
 ﾠThis	
 ﾠwill	
 ﾠbecome	
 ﾠrelevant	
 ﾠwhen	
 ﾠintensive	
 ﾠfollow-ﾭ‐up,	
 ﾠas	
 ﾠ
proposed	
 ﾠfor	
 ﾠthe	
 ﾠna onal	
 ﾠtrial,	
 ﾠwill	
 ﾠprove	
 ﾠeﬀec ve.	
 ﾠThe	
 ﾠrecurrence	
 ﾠpa erns	
 ﾠhowever,	
 ﾠare	
 ﾠ
likely	
 ﾠto	
 ﾠhave	
 ﾠchanged	
 ﾠas	
 ﾠa	
 ﾠresult	
 ﾠof	
 ﾠboth	
 ﾠstaging	
 ﾠbefore	
 ﾠtreatment,	
 ﾠneo-ﾭ‐adjuvant	
 ﾠ
treatment	
 ﾠin	
 ﾠrectal	
 ﾠcancer	
 ﾠand	
 ﾠadjuvant	
 ﾠchemotherapy	
 ﾠin	
 ﾠcolon	
 ﾠcancer.	
 ﾠOur	
 ﾠhypothesis	
 ﾠwas	
 ﾠ
that	
 ﾠas	
 ﾠa	
 ﾠresult	
 ﾠof	
 ﾠthese	
 ﾠchanges,	
 ﾠthe	
 ﾠaverage	
 ﾠ me	
 ﾠto	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwould	
 ﾠbe	
 ﾠ
prolonged	
 ﾠas	
 ﾠcompared	
 ﾠto	
 ﾠthe	
 ﾠ‘old’	
 ﾠsitua on.	
 ﾠData	
 ﾠon	
 ﾠrecurrence	
 ﾠpa erns	
 ﾠfrom	
 ﾠliterature	
 ﾠ
were	
 ﾠscarce	
 ﾠand	
 ﾠusually	
 ﾠoutdated.	
 ﾠThe	
 ﾠrecurrence	
 ﾠpa ern	
 ﾠwithin	
 ﾠone	
 ﾠyear	
 ﾠa er	
 ﾠsurgery	
 ﾠin	
 ﾠ
pa ents	
 ﾠthat	
 ﾠwere	
 ﾠstaged	
 ﾠbefore	
 ﾠtreatment	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠand	
 ﾠtreated	
 ﾠaccording	
 ﾠto	
 ﾠ
current	
 ﾠstandards,	
 ﾠwas	
 ﾠanalyzed.	
 ﾠA	
 ﾠlimited	
 ﾠrisk	
 ﾠgroup	
 ﾠanalysis	
 ﾠon	
 ﾠknown	
 ﾠand	
 ﾠprospec vely	
 ﾠ
registered	
 ﾠrisk	
 ﾠfactors	
 ﾠT	
 ﾠstage,	
 ﾠN	
 ﾠstage	
 ﾠand	
 ﾠemergency	
 ﾠpresenta ons	
 ﾠwas	
 ﾠdone,	
 ﾠas	
 ﾠa	
 ﾠﬁrst	
 ﾠ
next	
 ﾠstep	
 ﾠtowards	
 ﾠreﬁnements	
 ﾠin	
 ﾠfuture	
 ﾠfollow-ﾭ‐up	
 ﾠdesigns.	
 ﾠThe	
 ﾠoutcomes	
 ﾠof	
 ﾠthis	
 ﾠstudy	
 ﾠare	
 ﾠ
described	
 ﾠin	
 ﾠchapter	
 ﾠ8.	
 ﾠ
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9Staging	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠbefore	
 ﾠtreatment	
 ﾠis	
 ﾠ
an	
 ﾠimportant	
 ﾠstep	
 ﾠtowards	
 ﾠimproving	
 ﾠthe	
 ﾠ
(oncological)	
 ﾠoutcome	
 ﾠin	
 ﾠcolorectal	
 ﾠcancer
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Background.	
 ﾠ Advanced	
 ﾠ colorectal	
 ﾠ carcinoma	
 ﾠ (CRC)	
 ﾠ is	
 ﾠ present	
 ﾠ in	
 ﾠ a	
 ﾠ relevant	
 ﾠ
propor on	
 ﾠ of	
 ﾠ pa ents.	
 ﾠThe	
 ﾠ chance	
 ﾠ on	
 ﾠ cura on	
 ﾠ of	
 ﾠ metasta c	
 ﾠ CRC	
 ﾠ has	
 ﾠ been	
 ﾠ
improving	
 ﾠin	
 ﾠthe	
 ﾠlast	
 ﾠdecade.	
 ﾠFurther,	
 ﾠless	
 ﾠinvasive	
 ﾠprocedures	
 ﾠfor	
 ﾠincurable	
 ﾠCRC	
 ﾠ
may	
 ﾠimprove	
 ﾠsurgical	
 ﾠmortality	
 ﾠrates	
 ﾠand	
 ﾠthe	
 ﾠquality	
 ﾠof	
 ﾠlife.	
 ﾠStaging	
 ﾠmay	
 ﾠop mize	
 ﾠ
the	
 ﾠoutcome	
 ﾠby	
 ﾠchanging	
 ﾠthe	
 ﾠtreatment	
 ﾠplan.	
 ﾠ	
 ﾠ
Methods.	
 ﾠThis	
 ﾠprospec ve	
 ﾠobserva onal	
 ﾠstudy	
 ﾠevaluates	
 ﾠthe	
 ﾠoutcome	
 ﾠof	
 ﾠrou ne	
 ﾠ
staging	
 ﾠ with	
 ﾠ abdominal	
 ﾠ CT	
 ﾠ in	
 ﾠ an	
 ﾠ unselected	
 ﾠ hospital	
 ﾠ popula on	
 ﾠ with	
 ﾠ CRC	
 ﾠ
concerning	
 ﾠliver	
 ﾠ metastases	
 ﾠ(LM),	
 ﾠperitoneal	
 ﾠcarcinomatosis	
 ﾠ(PC)	
 ﾠand	
 ﾠT-ﾭ‐stage	
 ﾠin	
 ﾠ
colon	
 ﾠcancer	
 ﾠ(CC).
Findings.	
 ﾠIn	
 ﾠthis	
 ﾠcohort	
 ﾠof	
 ﾠ612	
 ﾠpa ents,	
 ﾠ31%	
 ﾠhad	
 ﾠmetasta c	
 ﾠCRC.	
 ﾠStaging	
 ﾠbefore	
 ﾠ
treatment	
 ﾠ(SCT)	
 ﾠwas	
 ﾠomi ed	
 ﾠin	
 ﾠ16%	
 ﾠof	
 ﾠpa ents	
 ﾠ(non-ﾭ‐SCT),	
 ﾠmainly	
 ﾠin	
 ﾠpa ents	
 ﾠwith	
 ﾠ
emergency	
 ﾠ presenta ons	
 ﾠ (30%).	
 ﾠ The	
 ﾠ ability	
 ﾠ to	
 ﾠ detect	
 ﾠ advanced	
 ﾠ disease	
 ﾠ was	
 ﾠ
excellent	
 ﾠfor	
 ﾠLM	
 ﾠ(99%),	
 ﾠgood	
 ﾠfor	
 ﾠcT	
 ﾠstage	
 ﾠCC	
 ﾠ(86%)	
 ﾠand	
 ﾠpoor	
 ﾠfor	
 ﾠPC	
 ﾠ(33%).	
 ﾠStaging	
 ﾠ
changed	
 ﾠ the	
 ﾠtreatment	
 ﾠ plan	
 ﾠconcerning	
 ﾠavoidance	
 ﾠ of	
 ﾠresec on	
 ﾠ of	
 ﾠthe	
 ﾠprimary	
 ﾠ
tumor	
 ﾠ(SCT	
 ﾠ5%,	
 ﾠnon-ﾭ‐SCT	
 ﾠ1%)	
 ﾠand	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠLM	
 ﾠ(SCT	
 ﾠ24%,	
 ﾠnon-ﾭ‐SCT	
 ﾠ
16%).	
 ﾠ
Interpreta on.	
 ﾠ Staging	
 ﾠ can	
 ﾠ change	
 ﾠ the	
 ﾠ treatment	
 ﾠ plan	
 ﾠ in	
 ﾠ both	
 ﾠ curable	
 ﾠ and	
 ﾠ
incurable	
 ﾠCRC.	
 ﾠLead	
 ﾠpoints	
 ﾠto	
 ﾠop mize	
 ﾠstaging	
 ﾠrou nes	
 ﾠin	
 ﾠCRC	
 ﾠcould	
 ﾠbe	
 ﾠiden ﬁed.	
 ﾠ
The	
 ﾠ relevance	
 ﾠ of	
 ﾠ staging	
 ﾠ before	
 ﾠ treatment	
 ﾠ is	
 ﾠ increasing	
 ﾠ with	
 ﾠ current	
 ﾠ
developments	
 ﾠin	
 ﾠtreatment	
 ﾠof	
 ﾠadvanced	
 ﾠCRC,	
 ﾠwith	
 ﾠa	
 ﾠprobable	
 ﾠfavorable	
 ﾠeﬀect	
 ﾠon	
 ﾠ
the	
 ﾠoncological	
 ﾠoutcome.Background
Advanced	
 ﾠcolorectal	
 ﾠcarcinoma	
 ﾠ(CRC),	
 ﾠthat	
 ﾠis	
 ﾠeither	
 ﾠlocally	
 ﾠadvanced	
 ﾠor	
 ﾠmetastasized	
 ﾠ
disease,	
 ﾠis	
 ﾠpresent	
 ﾠin	
 ﾠa	
 ﾠrelevant	
 ﾠpropor on	
 ﾠof	
 ﾠpa ents	
 ﾠdiagnosed	
 ﾠwith	
 ﾠcolorectal	
 ﾠcancer.	
 ﾠ
Synchronous	
 ﾠdistant	
 ﾠmetastases	
 ﾠin	
 ﾠCRC	
 ﾠare	
 ﾠusually	
 ﾠlocalized	
 ﾠin	
 ﾠthe	
 ﾠliver,	
 ﾠperitoneal	
 ﾠcavity	
 ﾠ
and	
 ﾠthe	
 ﾠlung.	
 ﾠStaging	
 ﾠwith	
 ﾠchest	
 ﾠCT	
 ﾠas	
 ﾠa	
 ﾠrou ne	
 ﾠprocedure	
 ﾠbefore	
 ﾠsurgery	
 ﾠhas	
 ﾠnot	
 ﾠshown	
 ﾠto	
 ﾠ
be	
 ﾠof	
 ﾠclinical	
 ﾠbeneﬁt,	
 ﾠmainly	
 ﾠdue	
 ﾠto	
 ﾠthe	
 ﾠlow	
 ﾠincidence	
 ﾠof	
 ﾠclinically	
 ﾠrelevant	
 ﾠlung	
 ﾠmetastases	
 ﾠ
and	
 ﾠlow	
 ﾠspeciﬁcity	
 ﾠof	
 ﾠchest	
 ﾠCT.1-ﾭ‐3	
 ﾠ	
 ﾠPre-ﾭ‐opera ve	
 ﾠstaging	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠmight	
 ﾠbe	
 ﾠ
beneﬁcial	
 ﾠwhen	
 ﾠthe	
 ﾠaccuracy	
 ﾠof	
 ﾠdetec ng	
 ﾠmetasta c	
 ﾠCRC	
 ﾠis	
 ﾠhigh	
 ﾠand	
 ﾠthe	
 ﾠﬁndings	
 ﾠchange	
 ﾠ
the	
 ﾠtreatment	
 ﾠplan.	
 ﾠSuch	
 ﾠﬁndings	
 ﾠinclude	
 ﾠliver	
 ﾠmetastases,	
 ﾠperitoneal	
 ﾠcarcinomatosis	
 ﾠand	
 ﾠ
locally	
 ﾠadvanced	
 ﾠcolon	
 ﾠcarcinoma.	
 ﾠThese	
 ﾠcondi ons	
 ﾠwere	
 ﾠin	
 ﾠthe	
 ﾠpast	
 ﾠfrequently	
 ﾠregarded	
 ﾠ
as	
 ﾠincurable	
 ﾠand	
 ﾠsuitable	
 ﾠfor	
 ﾠpallia ve	
 ﾠmeasures	
 ﾠonly	
 ﾠbut	
 ﾠnowadays	
 ﾠvarious	
 ﾠmul -ﾭ‐modality	
 ﾠ
treatments	
 ﾠoﬀer	
 ﾠa	
 ﾠchance	
 ﾠof	
 ﾠcure	
 ﾠto	
 ﾠselected	
 ﾠpa ents.4-ﾭ‐15	
 ﾠFor	
 ﾠpa ents	
 ﾠwith	
 ﾠincurable	
 ﾠ
advanced	
 ﾠCRC	
 ﾠthe	
 ﾠtreatment	
 ﾠplan	
 ﾠcan	
 ﾠbe	
 ﾠchanged	
 ﾠtowards	
 ﾠforemost	
 ﾠthe	
 ﾠ‘best	
 ﾠpallia ve	
 ﾠ
care’,	
 ﾠwhich	
 ﾠis	
 ﾠnot	
 ﾠnecessarily	
 ﾠa	
 ﾠpallia ve	
 ﾠresec on.16-ﾭ‐18	
 ﾠ
	
 ﾠ Findings	
 ﾠin	
 ﾠan	
 ﾠunselected	
 ﾠpopula on	
 ﾠwith	
 ﾠCRC	
 ﾠthat	
 ﾠwere	
 ﾠrou nely	
 ﾠstaged	
 ﾠwith	
 ﾠ
abdominal	
 ﾠCT,	
 ﾠcan	
 ﾠbe	
 ﾠhelpful	
 ﾠin	
 ﾠthe	
 ﾠdebate	
 ﾠon	
 ﾠactual	
 ﾠclinical	
 ﾠrelevance	
 ﾠand	
 ﾠpreferred	
 ﾠ
rou ng	
 ﾠof	
 ﾠpa ents	
 ﾠwith	
 ﾠadvanced	
 ﾠdisease.	
 ﾠ
Pa ents	
 ﾠand	
 ﾠmethods
The	
 ﾠdata	
 ﾠwere	
 ﾠcollected	
 ﾠin	
 ﾠthe	
 ﾠMedical	
 ﾠSpectrum	
 ﾠTwente,	
 ﾠa	
 ﾠlarge	
 ﾠcommunity	
 ﾠteaching	
 ﾠ
hospital	
 ﾠin	
 ﾠthe	
 ﾠregional	
 ﾠcapital	
 ﾠof	
 ﾠa	
 ﾠforemost	
 ﾠrural	
 ﾠarea	
 ﾠin	
 ﾠthe	
 ﾠeastern	
 ﾠpart	
 ﾠof	
 ﾠthe	
 ﾠ
Netherlands.	
 ﾠIt	
 ﾠfunc ons	
 ﾠas	
 ﾠa	
 ﾠregional	
 ﾠreferral	
 ﾠcenter	
 ﾠfor	
 ﾠliver	
 ﾠand	
 ﾠlung	
 ﾠsurgery,	
 ﾠbut	
 ﾠhas	
 ﾠno	
 ﾠ
facili es	
 ﾠfor	
 ﾠthe	
 ﾠtreatment	
 ﾠof	
 ﾠperitoneal	
 ﾠcarcinomatosis	
 ﾠ(PC)	
 ﾠwith	
 ﾠhyperthermic	
 ﾠ
intraperitoneal	
 ﾠchemotherapy	
 ﾠ(HIPEC).
	
 ﾠ The	
 ﾠstudy	
 ﾠdesign	
 ﾠis	
 ﾠa	
 ﾠprospec ve	
 ﾠobserva onal	
 ﾠcohort	
 ﾠstudy	
 ﾠevalua ng	
 ﾠthe	
 ﾠoutcome	
 ﾠ
of	
 ﾠrou ne	
 ﾠstaging	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠconcerning	
 ﾠliver	
 ﾠmetastases	
 ﾠ(LM),	
 ﾠPC	
 ﾠand	
 ﾠT-ﾭ‐stage	
 ﾠin	
 ﾠ
colon	
 ﾠcancer	
 ﾠ(CC).	
 ﾠPa ents	
 ﾠdiagnosed	
 ﾠwith	
 ﾠCRC	
 ﾠfrom	
 ﾠ2007	
 ﾠ ll	
 ﾠ2009	
 ﾠwere	
 ﾠincluded	
 ﾠin	
 ﾠthe	
 ﾠ
analysis.	
 ﾠAll	
 ﾠsurgical	
 ﾠpa ents	
 ﾠwith	
 ﾠCRC	
 ﾠin	
 ﾠthe	
 ﾠstudy	
 ﾠhospital	
 ﾠare	
 ﾠprospec vely	
 ﾠregistered	
 ﾠin	
 ﾠ
a	
 ﾠdatabase	
 ﾠdesigned	
 ﾠfor	
 ﾠcolorectal	
 ﾠsurgery.	
 ﾠPa ent	
 ﾠcharacteris cs,	
 ﾠstaging	
 ﾠand	
 ﾠopera on	
 ﾠ
procedures,	
 ﾠthe	
 ﾠclinical	
 ﾠM	
 ﾠstage	
 ﾠand	
 ﾠpathological	
 ﾠTNM	
 ﾠstage,	
 ﾠpost-ﾭ‐opera ve	
 ﾠmortality,	
 ﾠ
treatment	
 ﾠof	
 ﾠmetastases	
 ﾠand	
 ﾠfollow-ﾭ‐up	
 ﾠare	
 ﾠprospec vely	
 ﾠregistered.	
 ﾠPa ents	
 ﾠwith	
 ﾠthe	
 ﾠ
diagnosis	
 ﾠof	
 ﾠCRC	
 ﾠin	
 ﾠthe	
 ﾠsame	
 ﾠ3	
 ﾠyears	
 ﾠwho	
 ﾠdid	
 ﾠnot	
 ﾠundergo	
 ﾠsurgery	
 ﾠwere	
 ﾠiden ﬁed	
 ﾠby	
 ﾠthe	
 ﾠ
regional	
 ﾠcancer	
 ﾠregistry	
 ﾠand	
 ﾠretrospec vely	
 ﾠadded	
 ﾠto	
 ﾠthe	
 ﾠdatabase.	
 ﾠThe	
 ﾠclinical	
 ﾠT	
 ﾠstage	
 ﾠon	
 ﾠ
abdominal	
 ﾠCT	
 ﾠwas	
 ﾠretrospec vely	
 ﾠscored	
 ﾠbased	
 ﾠupon	
 ﾠthe	
 ﾠoriginal	
 ﾠradiology	
 ﾠreports.	
 ﾠ
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 ﾠ Rou ne	
 ﾠpre-ﾭ‐opera ve	
 ﾠstaging	
 ﾠCT	
 ﾠof	
 ﾠchest	
 ﾠand	
 ﾠabdomen	
 ﾠfor	
 ﾠpa ents	
 ﾠwith	
 ﾠCRC	
 ﾠwas	
 ﾠ
introduced	
 ﾠas	
 ﾠa	
 ﾠregional	
 ﾠCRC	
 ﾠguideline	
 ﾠin	
 ﾠ2007	
 ﾠand	
 ﾠincludes	
 ﾠpa ents	
 ﾠwith	
 ﾠemergency	
 ﾠ
presenta ons.	
 ﾠCT	
 ﾠscanning	
 ﾠwas	
 ﾠperformed	
 ﾠon	
 ﾠa	
 ﾠ16	
 ﾠand	
 ﾠ64	
 ﾠslice	
 ﾠscanner	
 ﾠ(Toshiba	
 ﾠAquillion	
 ﾠ
16	
 ﾠand	
 ﾠ64)	
 ﾠa er	
 ﾠintravenous	
 ﾠcontrast	
 ﾠinjec on	
 ﾠ(visipaque	
 ﾠ320,	
 ﾠ90	
 ﾠml,	
 ﾠ3ml/s.),	
 ﾠin	
 ﾠthe	
 ﾠportal	
 ﾠ
venous	
 ﾠphase,	
 ﾠwith	
 ﾠa	
 ﾠslice	
 ﾠthickness	
 ﾠof	
 ﾠ1	
 ﾠmm	
 ﾠand	
 ﾠa	
 ﾠreconstruc on	
 ﾠof	
 ﾠ0.8	
 ﾠmm.	
 ﾠWhen	
 ﾠ
preopera ve	
 ﾠscanning	
 ﾠwas	
 ﾠomi ed,	
 ﾠstaging	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠwas	
 ﾠintended	
 ﾠwithin	
 ﾠ3	
 ﾠ
months	
 ﾠa er	
 ﾠsurgery.	
 ﾠPa ents	
 ﾠwith	
 ﾠrectal	
 ﾠcancer	
 ﾠ(RC),	
 ﾠdeﬁned	
 ﾠas	
 ﾠlocaliza on	
 ﾠbelow	
 ﾠthe	
 ﾠ
peritoneal	
 ﾠreﬂec on,	
 ﾠwere	
 ﾠaddi onally	
 ﾠstaged	
 ﾠwith	
 ﾠa	
 ﾠpelvic	
 ﾠMRI	
 ﾠfor	
 ﾠdetermina on	
 ﾠof	
 ﾠthe	
 ﾠ
local	
 ﾠinvasion	
 ﾠand	
 ﾠpossible	
 ﾠlymph	
 ﾠnode	
 ﾠmetastases	
 ﾠ(cTN	
 ﾠstage)	
 ﾠand	
 ﾠtreated	
 ﾠwith	
 ﾠneo-ﾭ‐
adjuvant	
 ﾠchemoradia on	
 ﾠin	
 ﾠcase	
 ﾠof	
 ﾠlocally	
 ﾠadvanced	
 ﾠrectal	
 ﾠcancer	
 ﾠ(LARC).	
 ﾠFrom	
 ﾠ2008,	
 ﾠall	
 ﾠ
colorectal	
 ﾠsurgery	
 ﾠincluding	
 ﾠemergency	
 ﾠpresenta ons	
 ﾠis	
 ﾠdone	
 ﾠor	
 ﾠsupervised	
 ﾠby	
 ﾠa	
 ﾠ
specialized	
 ﾠcolorectal	
 ﾠsurgeon.	
 ﾠFollow-ﾭ‐up	
 ﾠa er	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠnon-ﾭ‐metasta c	
 ﾠCRC	
 ﾠ
consisted	
 ﾠof	
 ﾠ3	
 ﾠmonthly	
 ﾠCEA	
 ﾠmeasurements	
 ﾠcombined	
 ﾠwith	
 ﾠbiannual	
 ﾠultrasound	
 ﾠof	
 ﾠthe	
 ﾠliver.
	
 ﾠ Advanced	
 ﾠCRC	
 ﾠwas	
 ﾠdeﬁned	
 ﾠas	
 ﾠeither	
 ﾠlocally	
 ﾠadvanced	
 ﾠdisease,	
 ﾠpresence	
 ﾠof	
 ﾠdistant	
 ﾠ
metastases	
 ﾠor	
 ﾠboth.	
 ﾠLocally	
 ﾠadvanced	
 ﾠcolon	
 ﾠcancer	
 ﾠ(LACC)	
 ﾠwas	
 ﾠdeﬁned	
 ﾠby	
 ﾠpT4	
 ﾠstage.	
 ﾠ
Locally	
 ﾠadvanced	
 ﾠrectal	
 ﾠcancer	
 ﾠ(LARC)	
 ﾠwas	
 ﾠdeﬁned	
 ﾠas	
 ﾠall	
 ﾠpa ents	
 ﾠthat	
 ﾠhad	
 ﾠeither	
 ﾠa	
 ﾠT4	
 ﾠ
tumor	
 ﾠor	
 ﾠa	
 ﾠT3	
 ﾠtumor	
 ﾠwith	
 ﾠa	
 ﾠthreatened	
 ﾠcircumferen al	
 ﾠmargin	
 ﾠon	
 ﾠpelvic	
 ﾠMRI.	
 ﾠIncurable	
 ﾠ
CRC	
 ﾠwas	
 ﾠdeﬁned	
 ﾠas	
 ﾠall	
 ﾠirradical	
 ﾠ(R1	
 ﾠor	
 ﾠR2)	
 ﾠresec ons,	
 ﾠwhen	
 ﾠthe	
 ﾠpa ent	
 ﾠhad	
 ﾠno	
 ﾠsurgery	
 ﾠfor	
 ﾠ
the	
 ﾠprimary	
 ﾠtumor,	
 ﾠor	
 ﾠwhen	
 ﾠno	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠdistant	
 ﾠmetastases	
 ﾠwas	
 ﾠdone.	
 ﾠ
Emergency	
 ﾠpresenta on	
 ﾠin	
 ﾠthe	
 ﾠsurgical	
 ﾠpa ents	
 ﾠwas	
 ﾠdeﬁned	
 ﾠas	
 ﾠall	
 ﾠnon-ﾭ‐planned	
 ﾠadmissions	
 ﾠ
to	
 ﾠthe	
 ﾠhospital	
 ﾠdue	
 ﾠto	
 ﾠsymptoms	
 ﾠrelated	
 ﾠto	
 ﾠthe	
 ﾠtumor,	
 ﾠwith	
 ﾠ‘urgent’	
 ﾠdeﬁned	
 ﾠas	
 ﾠsurgery	
 ﾠ
impera ve	
 ﾠwithin	
 ﾠ5	
 ﾠdays	
 ﾠand	
 ﾠ‘acute’	
 ﾠprocedures	
 ﾠwithin	
 ﾠ6	
 ﾠhours.	
 ﾠPathological	
 ﾠstaging	
 ﾠwas	
 ﾠ
based	
 ﾠupon	
 ﾠthe	
 ﾠTNM	
 ﾠclassiﬁca on	
 ﾠ2002	
 ﾠ(6th	
 ﾠedi on)	
 ﾠand	
 ﾠclassiﬁed	
 ﾠaccording	
 ﾠto	
 ﾠthe	
 ﾠ
American	
 ﾠJoint	
 ﾠCommi ee	
 ﾠon	
 ﾠCancer	
 ﾠ(AJCC)	
 ﾠstages.	
 ﾠ
	
 ﾠ Pa ents	
 ﾠthat	
 ﾠwere	
 ﾠstaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠbefore	
 ﾠtreatment	
 ﾠ(SCT	
 ﾠgroup)	
 ﾠwere	
 ﾠ
compared	
 ﾠto	
 ﾠpa ents	
 ﾠthat	
 ﾠwere	
 ﾠnot	
 ﾠ(non-ﾭ‐SCT	
 ﾠgroup)	
 ﾠconcerning	
 ﾠpa ent	
 ﾠcharacteris cs	
 ﾠand	
 ﾠ
inﬂuence	
 ﾠon	
 ﾠthe	
 ﾠtreatment	
 ﾠplan.	
 ﾠThe	
 ﾠability	
 ﾠof	
 ﾠthe	
 ﾠstaging	
 ﾠabdominal	
 ﾠCT	
 ﾠto	
 ﾠdetect	
 ﾠ
advanced	
 ﾠdisease	
 ﾠwas	
 ﾠanalyzed	
 ﾠin	
 ﾠthe	
 ﾠsurgical	
 ﾠSCT	
 ﾠgroup;	
 ﾠthe	
 ﾠgold	
 ﾠstandard	
 ﾠfor	
 ﾠPC	
 ﾠand	
 ﾠ
LACC	
 ﾠwere	
 ﾠperopera ve	
 ﾠﬁndings	
 ﾠconﬁrmed	
 ﾠwith	
 ﾠhistology.	
 ﾠFor	
 ﾠLM	
 ﾠthe	
 ﾠﬁndings	
 ﾠon	
 ﾠCT	
 ﾠwere	
 ﾠ
related	
 ﾠto	
 ﾠperopera ve	
 ﾠﬁndings	
 ﾠin	
 ﾠcase	
 ﾠof	
 ﾠnega ve	
 ﾠoutcome	
 ﾠof	
 ﾠthe	
 ﾠstaging	
 ﾠCT	
 ﾠand	
 ﾠfollow-ﾭ‐
up	
 ﾠin	
 ﾠcase	
 ﾠof	
 ﾠindeterminate	
 ﾠlesions.	
 ﾠA	
 ﾠrisk	
 ﾠgroup	
 ﾠanalysis	
 ﾠon	
 ﾠpresence	
 ﾠof	
 ﾠmetastases	
 ﾠand	
 ﾠ
surgical	
 ﾠmortality	
 ﾠwas	
 ﾠdone.
13Figure	
 ﾠ1.	
 ﾠColorectal	
 ﾠcancer	
 ﾠstage	
 ﾠand	
 ﾠtreatment	
 ﾠ(2007-ﾭ‐2009)
R1:	
 ﾠ	
 ﾠ locally	
 ﾠadvanced	
 ﾠtumors:	
 ﾠLACC:	
 ﾠcolon,	
 ﾠLARC:	
 ﾠrectum
M1:	
 ﾠ	
 ﾠ metastases
Cura ve	
 ﾠtreatment	
 ﾠdistant	
 ﾠmetastases	
 ﾠin	
 ﾠ28	
 ﾠpa ents:	
 ﾠliver	
 ﾠ24,	
 ﾠperitoneal	
 ﾠ2,	
 ﾠlung	
 ﾠ2.
14
Colorectal	
 ﾠcancer
612	
 ﾠpa ents
Cura vely	
 ﾠtreated
Common	
 ﾠCRC	
 ﾠ254	
 ﾠ(42%)
Incurable	
 ﾠdisease
Advanced	
 ﾠCRC	
 ﾠ199	
 ﾠ(33%)
Cura vely	
 ﾠtreated
Advanced	
 ﾠCRC	
 ﾠ159	
 ﾠ(26%)
R1M0
LACC	
 ﾠ(76)
LARC	
 ﾠ(55)
R0M0
Rectum	
 ﾠ(36)
Colon	
 ﾠ(218)
R1M0
LACC	
 ﾠ(9)
LARC	
 ﾠ(10)
R1M1
LACC	
 ﾠ+	
 ﾠM	
 ﾠ	
 ﾠ(70)
LARC	
 ﾠ+	
 ﾠM	
 ﾠ(14)
R0M1
Colon	
 ﾠ(32)
Rectum	
 ﾠ(3)
No	
 ﾠsurgery
M1	
 ﾠ(41)
Mx	
 ﾠ(10)
M0	
 ﾠ(10)
/
Rectum	
 ﾠ(14)
Colon	
 ﾠ(47)
R1M1
LACC	
 ﾠ+	
 ﾠM	
 ﾠ(8)
LARC	
 ﾠ+	
 ﾠM	
 ﾠ(2)
R0M1
Colon	
 ﾠ(14)
Rectum	
 ﾠ(4)Table	
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 ﾠ1.	
 ﾠCharacteris cs	
 ﾠall	
 ﾠpa ents	
 ﾠwith	
 ﾠCRC	
 ﾠ2007-ﾭ‐2009
All	
 ﾠpa ents	
 ﾠ(n=612) All	
 ﾠpa ents	
 ﾠ(n=612)
Age
	
 ﾠ	
 ﾠMean
	
 ﾠ	
 ﾠMedian
	
 ﾠ	
 ﾠRange
70	
 ﾠyr
70	
 ﾠyr
33-ﾭ‐98	
 ﾠyr
70	
 ﾠyr
70	
 ﾠyr
33-ﾭ‐98	
 ﾠyr
Gender
	
 ﾠ	
 ﾠMale
	
 ﾠ	
 ﾠFemale
349
263
57%
43%
Localiza on	
 ﾠprimary	
 ﾠtumor
	
 ﾠ	
 ﾠColon
	
 ﾠ	
 ﾠRectum
474
138
77%
23%
Staging	
 ﾠprocedure	
 ﾠ
	
 ﾠ	
 ﾠAbdominal	
 ﾠCT	
 ﾠpreceding	
 ﾠtreatment
	
 ﾠ	
 ﾠAbdominal	
 ﾠCT	
 ﾠ<	
 ﾠ3	
 ﾠmonths	
 ﾠa er	
 ﾠsurgery
513
44
84%
7%
AJCC	
 ﾠstage	
 ﾠbased	
 ﾠon	
 ﾠpTNM	
 ﾠ(2002)a
Stage	
 ﾠ0
Stage	
 ﾠI
Stage	
 ﾠII
Stage	
 ﾠIII
Stage	
 ﾠIV
Not	
 ﾠclassiﬁedd
12
75
171
143
188
23
2%
12%
28%
23%
31%
4%
Localiza ons	
 ﾠof	
 ﾠdistant	
 ﾠmetastases	
 ﾠin	
 ﾠcohortb
Liver
Peritoneal
Liver	
 ﾠand	
 ﾠlung
Liver	
 ﾠand	
 ﾠperitoneal
Lung
Peritoneal	
 ﾠand	
 ﾠlung
More	
 ﾠthen	
 ﾠ2	
 ﾠorgans	
 ﾠand/or	
 ﾠother	
 ﾠlocalisa onsc
101
27
24
11
7
4
14
17%
4%
4%
2%
1%
1%
2%
Localiza on	
 ﾠof	
 ﾠdistant	
 ﾠmetastases	
 ﾠper	
 ﾠorganb,	
 ﾠc
	
 ﾠ	
 ﾠLiver
	
 ﾠ	
 ﾠPeritoneal
	
 ﾠ	
 ﾠLung
144
49
42
24%
8%
7%
a	
 ﾠThis	
 ﾠincludes	
 ﾠpa ents	
 ﾠwith	
 ﾠpathological	
 ﾠdownstaging	
 ﾠa er	
 ﾠneoadjuvant	
 ﾠchemoradia on	
 ﾠ
(n=69);	
 ﾠstage	
 ﾠ0=a	
 ﾠcomplete	
 ﾠremission	
 ﾠof	
 ﾠhistologically	
 ﾠproven	
 ﾠcolorectal	
 ﾠcancer.
b	
 ﾠStaging	
 ﾠof	
 ﾠthe	
 ﾠlung	
 ﾠin	
 ﾠthis	
 ﾠcohort	
 ﾠwas	
 ﾠdone	
 ﾠwith	
 ﾠchest	
 ﾠCT	
 ﾠ(n=415)	
 ﾠor	
 ﾠchest	
 ﾠX-ﾭ‐ray	
 ﾠ(n=197).
c	
 ﾠOther	
 ﾠlocalisa ons	
 ﾠwere	
 ﾠbrain	
 ﾠand	
 ﾠskeletal	
 ﾠmetastases.
d	
 ﾠOf	
 ﾠ23	
 ﾠpa ents,	
 ﾠ20	
 ﾠpa ents	
 ﾠhad	
 ﾠno	
 ﾠsurgery	
 ﾠand	
 ﾠ3	
 ﾠpa ents	
 ﾠhad	
 ﾠno	
 ﾠresec on	
 ﾠresul ng	
 ﾠin	
 ﾠan	
 ﾠ
unknown	
 ﾠTN	
 ﾠstatus.	
 ﾠOf	
 ﾠ23	
 ﾠpa ents,	
 ﾠ11	
 ﾠpa ents	
 ﾠhad	
 ﾠan	
 ﾠunknown	
 ﾠM	
 ﾠstatus	
 ﾠand	
 ﾠ12	
 ﾠpa ents	
 ﾠhad	
 ﾠ
M0	
 ﾠstatus.	
 ﾠ
a	
 ﾠThis	
 ﾠincludes	
 ﾠpa ents	
 ﾠwith	
 ﾠpathological	
 ﾠdownstaging	
 ﾠa er	
 ﾠneoadjuvant	
 ﾠchemoradia on	
 ﾠ
(n=69);	
 ﾠstage	
 ﾠ0=a	
 ﾠcomplete	
 ﾠremission	
 ﾠof	
 ﾠhistologically	
 ﾠproven	
 ﾠcolorectal	
 ﾠcancer.
b	
 ﾠStaging	
 ﾠof	
 ﾠthe	
 ﾠlung	
 ﾠin	
 ﾠthis	
 ﾠcohort	
 ﾠwas	
 ﾠdone	
 ﾠwith	
 ﾠchest	
 ﾠCT	
 ﾠ(n=415)	
 ﾠor	
 ﾠchest	
 ﾠX-ﾭ‐ray	
 ﾠ(n=197).
c	
 ﾠOther	
 ﾠlocalisa ons	
 ﾠwere	
 ﾠbrain	
 ﾠand	
 ﾠskeletal	
 ﾠmetastases.
d	
 ﾠOf	
 ﾠ23	
 ﾠpa ents,	
 ﾠ20	
 ﾠpa ents	
 ﾠhad	
 ﾠno	
 ﾠsurgery	
 ﾠand	
 ﾠ3	
 ﾠpa ents	
 ﾠhad	
 ﾠno	
 ﾠresec on	
 ﾠresul ng	
 ﾠin	
 ﾠan	
 ﾠ
unknown	
 ﾠTN	
 ﾠstatus.	
 ﾠOf	
 ﾠ23	
 ﾠpa ents,	
 ﾠ11	
 ﾠpa ents	
 ﾠhad	
 ﾠan	
 ﾠunknown	
 ﾠM	
 ﾠstatus	
 ﾠand	
 ﾠ12	
 ﾠpa ents	
 ﾠhad	
 ﾠ
M0	
 ﾠstatus.	
 ﾠ
a	
 ﾠThis	
 ﾠincludes	
 ﾠpa ents	
 ﾠwith	
 ﾠpathological	
 ﾠdownstaging	
 ﾠa er	
 ﾠneoadjuvant	
 ﾠchemoradia on	
 ﾠ
(n=69);	
 ﾠstage	
 ﾠ0=a	
 ﾠcomplete	
 ﾠremission	
 ﾠof	
 ﾠhistologically	
 ﾠproven	
 ﾠcolorectal	
 ﾠcancer.
b	
 ﾠStaging	
 ﾠof	
 ﾠthe	
 ﾠlung	
 ﾠin	
 ﾠthis	
 ﾠcohort	
 ﾠwas	
 ﾠdone	
 ﾠwith	
 ﾠchest	
 ﾠCT	
 ﾠ(n=415)	
 ﾠor	
 ﾠchest	
 ﾠX-ﾭ‐ray	
 ﾠ(n=197).
c	
 ﾠOther	
 ﾠlocalisa ons	
 ﾠwere	
 ﾠbrain	
 ﾠand	
 ﾠskeletal	
 ﾠmetastases.
d	
 ﾠOf	
 ﾠ23	
 ﾠpa ents,	
 ﾠ20	
 ﾠpa ents	
 ﾠhad	
 ﾠno	
 ﾠsurgery	
 ﾠand	
 ﾠ3	
 ﾠpa ents	
 ﾠhad	
 ﾠno	
 ﾠresec on	
 ﾠresul ng	
 ﾠin	
 ﾠan	
 ﾠ
unknown	
 ﾠTN	
 ﾠstatus.	
 ﾠOf	
 ﾠ23	
 ﾠpa ents,	
 ﾠ11	
 ﾠpa ents	
 ﾠhad	
 ﾠan	
 ﾠunknown	
 ﾠM	
 ﾠstatus	
 ﾠand	
 ﾠ12	
 ﾠpa ents	
 ﾠhad	
 ﾠ
M0	
 ﾠstatus.	
 ﾠ
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Popula on	
 ﾠincidences	
 ﾠof	
 ﾠadvanced	
 ﾠcolorectal	
 ﾠcancer	
 ﾠ(Figure	
 ﾠ1	
 ﾠand	
 ﾠTable	
 ﾠ1)
From	
 ﾠ2007-ﾭ‐2009	
 ﾠ612	
 ﾠpa ents	
 ﾠwere	
 ﾠdiagnosed	
 ﾠwith	
 ﾠcolorectal	
 ﾠcarcinoma.	
 ﾠMetasta c	
 ﾠCRC	
 ﾠ
(mCRC)	
 ﾠwas	
 ﾠpresent	
 ﾠin	
 ﾠ188	
 ﾠpa ents	
 ﾠ(31%).	
 ﾠIncurable	
 ﾠdisease	
 ﾠwas	
 ﾠpresent	
 ﾠin	
 ﾠ199	
 ﾠpa ents	
 ﾠ
(33%),	
 ﾠmainly	
 ﾠdue	
 ﾠto	
 ﾠmCRC	
 ﾠ(n=160).	
 ﾠCura ve	
 ﾠtreatment	
 ﾠwas	
 ﾠachieved	
 ﾠin	
 ﾠ413	
 ﾠpa ents	
 ﾠ
(67%).	
 ﾠCurable	
 ﾠadvanced	
 ﾠCRC	
 ﾠwas	
 ﾠpresent	
 ﾠin	
 ﾠ159	
 ﾠpa ents	
 ﾠ(38%),	
 ﾠof	
 ﾠwhom	
 ﾠ28	
 ﾠpa ents	
 ﾠhad	
 ﾠ
mCRC.	
 ﾠMost	
 ﾠcommon	
 ﾠsites	
 ﾠof	
 ﾠdistant	
 ﾠmetastases	
 ﾠwere	
 ﾠthe	
 ﾠliver	
 ﾠ(n=144,	
 ﾠ24%),	
 ﾠperitoneal	
 ﾠ
cavity	
 ﾠ(n=49,	
 ﾠ8%)	
 ﾠand	
 ﾠthe	
 ﾠlung	
 ﾠ(n=42,	
 ﾠ7%).	
 ﾠStaging	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠbefore	
 ﾠtreatment	
 ﾠ
was	
 ﾠdone	
 ﾠin	
 ﾠ513	
 ﾠpa ents	
 ﾠ(84%).	
 ﾠSurgery,	
 ﾠeither	
 ﾠpallia ve	
 ﾠor	
 ﾠcura ve,	
 ﾠwas	
 ﾠperformed	
 ﾠin	
 ﾠ551	
 ﾠ
pa ents	
 ﾠ(90%).
Detec on	
 ﾠmetasta c	
 ﾠCRC	
 ﾠand	
 ﾠLACC	
 ﾠon	
 ﾠabdominal	
 ﾠCT	
 ﾠ(Table	
 ﾠ2)
LM	
 ﾠwere	
 ﾠdiagnosed	
 ﾠin	
 ﾠthe	
 ﾠcohort	
 ﾠof	
 ﾠsurgical	
 ﾠpa ents	
 ﾠthat	
 ﾠwere	
 ﾠstaged	
 ﾠbefore	
 ﾠtreatment	
 ﾠ
(n=463)	
 ﾠin	
 ﾠ86	
 ﾠpa ents	
 ﾠ(19%).	
 ﾠIn	
 ﾠ73	
 ﾠpa ents	
 ﾠthe	
 ﾠLM	
 ﾠwere	
 ﾠdiagnosed	
 ﾠon	
 ﾠthe	
 ﾠini al	
 ﾠstaging	
 ﾠCT	
 ﾠ
(85%)	
 ﾠand	
 ﾠin	
 ﾠ19	
 ﾠpa ents	
 ﾠthese	
 ﾠwere	
 ﾠsuspected	
 ﾠ(indeterminate	
 ﾠlesions).	
 ﾠThe	
 ﾠindeterminate	
 ﾠ
lesions	
 ﾠwere	
 ﾠiden ﬁed	
 ﾠas	
 ﾠeither	
 ﾠLM	
 ﾠor	
 ﾠbenign	
 ﾠlesions	
 ﾠwith	
 ﾠaddi onal	
 ﾠdiagnos c	
 ﾠtes ng,	
 ﾠ
which	
 ﾠwere	
 ﾠcontrast-ﾭ‐enhanced	
 ﾠultrasound,	
 ﾠpositron	
 ﾠemission	
 ﾠtomography	
 ﾠ(PET),	
 ﾠPET/CT	
 ﾠor	
 ﾠ
MRI.	
 ﾠIn	
 ﾠ12	
 ﾠpa ents	
 ﾠthe	
 ﾠindeterminate	
 ﾠlesions	
 ﾠwere	
 ﾠdiagnosed	
 ﾠas	
 ﾠmetastases	
 ﾠand	
 ﾠin	
 ﾠ7	
 ﾠ
pa ents	
 ﾠas	
 ﾠbenign	
 ﾠlesions;	
 ﾠof	
 ﾠthese,	
 ﾠ6	
 ﾠpa ents	
 ﾠhad	
 ﾠa	
 ﾠfollow-ﾭ‐up	
 ﾠof	
 ﾠmore	
 ﾠthen	
 ﾠone	
 ﾠyear	
 ﾠand	
 ﾠ
none	
 ﾠwas	
 ﾠdiagnosed	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠIn	
 ﾠone	
 ﾠpa ent	
 ﾠthe	
 ﾠliver	
 ﾠmetastasis	
 ﾠwas	
 ﾠnot	
 ﾠ
seen	
 ﾠnor	
 ﾠsuspected	
 ﾠon	
 ﾠCT	
 ﾠbut	
 ﾠfound	
 ﾠduring	
 ﾠsurgery.	
 ﾠThe	
 ﾠability	
 ﾠof	
 ﾠthe	
 ﾠstaging	
 ﾠCT	
 ﾠfor	
 ﾠ
detec ng	
 ﾠLM,	
 ﾠsumma ng	
 ﾠdiagnosed	
 ﾠLM	
 ﾠand	
 ﾠsecondary	
 ﾠdiagnosis	
 ﾠa er	
 ﾠfurther	
 ﾠanalysis	
 ﾠof	
 ﾠ
indeterminate	
 ﾠlesions,	
 ﾠis	
 ﾠ99%.	
 ﾠSynchronous	
 ﾠPC	
 ﾠwas	
 ﾠdiagnosed	
 ﾠin	
 ﾠ33	
 ﾠpa ents;	
 ﾠin	
 ﾠ11	
 ﾠpa ents	
 ﾠ
prior	
 ﾠto	
 ﾠsurgery	
 ﾠon	
 ﾠthe	
 ﾠstaging	
 ﾠCT	
 ﾠ(33%),	
 ﾠin	
 ﾠthe	
 ﾠremaining	
 ﾠ22	
 ﾠpa ents	
 ﾠthese	
 ﾠwere	
 ﾠfound	
 ﾠ
during	
 ﾠsurgery	
 ﾠfor	
 ﾠthe	
 ﾠprimary	
 ﾠtumor	
 ﾠ(67%).	
 ﾠAbdominal	
 ﾠCT	
 ﾠdid	
 ﾠaccurately	
 ﾠstage	
 ﾠpT4	
 ﾠCC	
 ﾠin	
 ﾠ
86%	
 ﾠof	
 ﾠpa ents	
 ﾠ(99	
 ﾠout	
 ﾠof	
 ﾠ115).	
 ﾠ
	
 ﾠ
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SCT	
 ﾠgroup	
 ﾠ(surgical	
 ﾠpa ents)	
 ﾠ(n=463)	
 ﾠ SCT	
 ﾠgroup	
 ﾠ(surgical	
 ﾠpa ents)	
 ﾠ(n=463)	
 ﾠ SCT	
 ﾠgroup	
 ﾠ(surgical	
 ﾠpa ents)	
 ﾠ(n=463)	
 ﾠ SCT	
 ﾠgroup	
 ﾠ(surgical	
 ﾠpa ents)	
 ﾠ(n=463)	
 ﾠ SCT	
 ﾠgroup	
 ﾠ(surgical	
 ﾠpa ents)	
 ﾠ(n=463)	
 ﾠ SCT	
 ﾠgroup	
 ﾠ(surgical	
 ﾠpa ents)	
 ﾠ(n=463)	
 ﾠ SCT	
 ﾠgroup	
 ﾠ(surgical	
 ﾠpa ents)	
 ﾠ(n=463)	
 ﾠ SCT	
 ﾠgroup	
 ﾠ(surgical	
 ﾠpa ents)	
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 ﾠ SCT	
 ﾠgroup	
 ﾠ(surgical	
 ﾠpa ents)	
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 ﾠ SCT	
 ﾠgroup	
 ﾠ(surgical	
 ﾠpa ents)	
 ﾠ(n=463)	
 ﾠ SCT	
 ﾠgroup	
 ﾠ(surgical	
 ﾠpa ents)	
 ﾠ(n=463)	
 ﾠ SCT	
 ﾠgroup	
 ﾠ(surgical	
 ﾠpa ents)	
 ﾠ(n=463)	
 ﾠ SCT	
 ﾠgroup	
 ﾠ(surgical	
 ﾠpa ents)	
 ﾠ(n=463)	
 ﾠ SCT	
 ﾠgroup	
 ﾠ(surgical	
 ﾠpa ents)	
 ﾠ(n=463)	
 ﾠ
Diagnosed Diagnosed Diagnosed Diagnosed Suspected Suspected Suspected Not	
 ﾠseen Not	
 ﾠseen Not	
 ﾠseen Not	
 ﾠseen
Liver	
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17Comparison	
 ﾠSCT	
 ﾠand	
 ﾠnon-ﾭ‐SCT	
 ﾠpa ents	
 ﾠ(Table	
 ﾠ3	
 ﾠand	
 ﾠ4)
Diﬀerences	
 ﾠin	
 ﾠthe	
 ﾠSCT	
 ﾠand	
 ﾠnon-ﾭ‐SCT	
 ﾠgroup	
 ﾠwere	
 ﾠobserved	
 ﾠconcerning	
 ﾠtumor	
 ﾠlocaliza on	
 ﾠ
(propor on	
 ﾠCC	
 ﾠin	
 ﾠSCT	
 ﾠgroup	
 ﾠ75%	
 ﾠand	
 ﾠnon-ﾭ‐SCT	
 ﾠ90%),	
 ﾠemergency	
 ﾠprocedures	
 ﾠ(SCT	
 ﾠ17%,	
 ﾠnon-ﾭ‐
SCT	
 ﾠ40%)	
 ﾠand	
 ﾠage	
 ﾠ(SCT	
 ﾠmean	
 ﾠ69	
 ﾠyear,	
 ﾠnon-ﾭ‐SCT	
 ﾠmean	
 ﾠ73	
 ﾠyear).	
 ﾠStaging	
 ﾠwas	
 ﾠomi ed	
 ﾠin	
 ﾠ30%	
 ﾠ
of	
 ﾠemergency	
 ﾠpresenta ons	
 ﾠ(35	
 ﾠof	
 ﾠ115)	
 ﾠversus	
 ﾠ12%	
 ﾠin	
 ﾠelec ve	
 ﾠsurgery,	
 ﾠand	
 ﾠin	
 ﾠ19%	
 ﾠof	
 ﾠCC	
 ﾠ
(89	
 ﾠout	
 ﾠof	
 ﾠ474)	
 ﾠversus	
 ﾠ7%	
 ﾠof	
 ﾠRC.
	
 ﾠ The	
 ﾠpropor on	
 ﾠof	
 ﾠpa ents	
 ﾠthat	
 ﾠhad	
 ﾠno	
 ﾠsurgery	
 ﾠwas	
 ﾠequal	
 ﾠin	
 ﾠthe	
 ﾠSCT	
 ﾠ(11%,	
 ﾠn=50)	
 ﾠ
and	
 ﾠthe	
 ﾠnon-ﾭ‐SCT	
 ﾠgroup	
 ﾠ(10%,	
 ﾠn=11).	
 ﾠIn	
 ﾠpa ents	
 ﾠthat	
 ﾠunderwent	
 ﾠsurgery,	
 ﾠthe	
 ﾠprimary	
 ﾠtumor	
 ﾠ
was	
 ﾠnot	
 ﾠresected	
 ﾠin	
 ﾠ5%	
 ﾠin	
 ﾠthe	
 ﾠSCT	
 ﾠgroup	
 ﾠand	
 ﾠin	
 ﾠ1%	
 ﾠin	
 ﾠthe	
 ﾠnon-ﾭ‐SCT	
 ﾠgroup.	
 ﾠWhen	
 ﾠconsidering	
 ﾠ
Table	
 ﾠ3.	
 ﾠCharacteristics	
 ﾠSCT	
 ﾠversus	
 ﾠnon-ﾭ‐SCT	
 ﾠpatients Table	
 ﾠ3.	
 ﾠCharacteristics	
 ﾠSCT	
 ﾠversus	
 ﾠnon-ﾭ‐SCT	
 ﾠpatients Table	
 ﾠ3.	
 ﾠCharacteristics	
 ﾠSCT	
 ﾠversus	
 ﾠnon-ﾭ‐SCT	
 ﾠpatients Table	
 ﾠ3.	
 ﾠCharacteristics	
 ﾠSCT	
 ﾠversus	
 ﾠnon-ﾭ‐SCT	
 ﾠpatients Table	
 ﾠ3.	
 ﾠCharacteristics	
 ﾠSCT	
 ﾠversus	
 ﾠnon-ﾭ‐SCT	
 ﾠpatients
SCT	
 ﾠ(n=513) SCT	
 ﾠ(n=513) Non-ﾭ‐SCT	
 ﾠ(n=99) Non-ﾭ‐SCT	
 ﾠ(n=99)
Age
	
 ﾠ	
 ﾠMean
	
 ﾠ	
 ﾠMedian
	
 ﾠ	
 ﾠRange
69	
 ﾠyr
70	
 ﾠyr
33-ﾭ‐98	
 ﾠyr
73	
 ﾠyr
74	
 ﾠyr
46-ﾭ‐92	
 ﾠyr
Gender
	
 ﾠ	
 ﾠMale
	
 ﾠ	
 ﾠFemale
292
221
57%
43%
57
42
57%
43%
Localiza on	
 ﾠprimary	
 ﾠtumor
	
 ﾠ	
 ﾠColon
	
 ﾠ	
 ﾠRectum
385
128
75%
25%
89
10
90%
10%
Urgency	
 ﾠsurgical	
 ﾠprocedure
	
 ﾠ	
 ﾠElec ve
	
 ﾠ	
 ﾠUrgent
	
 ﾠ	
 ﾠAcute
n=463
383
61
19
83%
13%
4%
n=88
53
12
23
60%
14%
26%
AJCC	
 ﾠstage	
 ﾠbased	
 ﾠon	
 ﾠpTNM	
 ﾠ(2002)a
Stage	
 ﾠ0-ﾭ‐III
Stage	
 ﾠIV
Not	
 ﾠclassiﬁed
340
160
13
67%
31%
3%
61
28
10
62%
28%
10%
SCT:	
 ﾠStaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠbefore	
 ﾠstart	
 ﾠtreatment
Non-ﾭ‐SCT:	
 ﾠnot	
 ﾠstaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠpreceding	
 ﾠtreatment
SCT:	
 ﾠStaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠbefore	
 ﾠstart	
 ﾠtreatment
Non-ﾭ‐SCT:	
 ﾠnot	
 ﾠstaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠpreceding	
 ﾠtreatment
SCT:	
 ﾠStaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠbefore	
 ﾠstart	
 ﾠtreatment
Non-ﾭ‐SCT:	
 ﾠnot	
 ﾠstaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠpreceding	
 ﾠtreatment
SCT:	
 ﾠStaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠbefore	
 ﾠstart	
 ﾠtreatment
Non-ﾭ‐SCT:	
 ﾠnot	
 ﾠstaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠpreceding	
 ﾠtreatment
SCT:	
 ﾠStaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠbefore	
 ﾠstart	
 ﾠtreatment
Non-ﾭ‐SCT:	
 ﾠnot	
 ﾠstaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠpreceding	
 ﾠtreatment
18only	
 ﾠCC	
 ﾠwith	
 ﾠemergency	
 ﾠpresenta on	
 ﾠto	
 ﾠpar ally	
 ﾠcorrect	
 ﾠfor	
 ﾠthe	
 ﾠgroup	
 ﾠdiﬀerences,	
 ﾠthe	
 ﾠ
primary	
 ﾠtumor	
 ﾠwas	
 ﾠresected	
 ﾠin	
 ﾠ85%	
 ﾠin	
 ﾠthe	
 ﾠSCT	
 ﾠgroup	
 ﾠ(n=68)	
 ﾠand	
 ﾠin	
 ﾠ97%	
 ﾠin	
 ﾠthe	
 ﾠnon-ﾭ‐SCT	
 ﾠ
group	
 ﾠ(n=34).	
 ﾠIn	
 ﾠthe	
 ﾠSCT	
 ﾠgroup	
 ﾠ3%	
 ﾠof	
 ﾠthe	
 ﾠcolon	
 ﾠcarcinoma	
 ﾠwere	
 ﾠirradically	
 ﾠresected	
 ﾠ(n=13)	
 ﾠ
versus	
 ﾠ4%	
 ﾠin	
 ﾠthe	
 ﾠnon-ﾭ‐SCT	
 ﾠgroup	
 ﾠ(n=4).
	
 ﾠ Cura ve	
 ﾠtreatment	
 ﾠof	
 ﾠsynchronous	
 ﾠLM	
 ﾠin	
 ﾠsurgical	
 ﾠpa ents	
 ﾠwas	
 ﾠdone	
 ﾠin	
 ﾠ21	
 ﾠpa ents	
 ﾠ
(24%)	
 ﾠin	
 ﾠthe	
 ﾠSCT	
 ﾠgroup	
 ﾠand	
 ﾠin	
 ﾠ3	
 ﾠpa ents	
 ﾠ(16%)	
 ﾠin	
 ﾠthe	
 ﾠnon-ﾭ‐SCT	
 ﾠgroup.	
 ﾠTwo	
 ﾠpa ents	
 ﾠhad	
 ﾠ
cura ve	
 ﾠresec on	
 ﾠof	
 ﾠLM	
 ﾠbefore	
 ﾠresec on	
 ﾠof	
 ﾠthe	
 ﾠprimary	
 ﾠtumor	
 ﾠand	
 ﾠ6	
 ﾠpa ents	
 ﾠunderwent	
 ﾠa	
 ﾠ
simultaneous	
 ﾠresec on.	
 ﾠAn	
 ﾠaddi onal	
 ﾠ6	
 ﾠpa ents	
 ﾠin	
 ﾠthe	
 ﾠSCT	
 ﾠgroup	
 ﾠwere	
 ﾠeligible	
 ﾠfor	
 ﾠcura ve	
 ﾠ
treatment	
 ﾠbut	
 ﾠwere	
 ﾠfound	
 ﾠirresectable	
 ﾠwith	
 ﾠintra-ﾭ‐opera ve	
 ﾠultrasound	
 ﾠ(6	
 ﾠout	
 ﾠof	
 ﾠ30,	
 ﾠ20%).	
 ﾠ
Two	
 ﾠpa ents	
 ﾠwith	
 ﾠPC	
 ﾠwere	
 ﾠtreated	
 ﾠwith	
 ﾠcura ve	
 ﾠintent	
 ﾠin	
 ﾠthe	
 ﾠSCT	
 ﾠgroup.
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 ﾠ4.	
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 ﾠSCT	
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 ﾠ4.	
 ﾠTreatment	
 ﾠoutcome	
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 ﾠ4.	
 ﾠTreatment	
 ﾠoutcome	
 ﾠcomparison	
 ﾠSCT	
 ﾠand	
 ﾠnon-ﾭ‐SCT	
 ﾠgroup
SCT	
 ﾠgroup SCT	
 ﾠgroup SCT	
 ﾠgroup non-ﾭ‐SCT	
 ﾠgroup non-ﾭ‐SCT	
 ﾠgroup non-ﾭ‐SCT	
 ﾠgroup
Nt n= % Nt n= %
Treatment	
 ﾠprimary	
 ﾠtumor	
 ﾠ(all	
 ﾠpa ents)
	
 ﾠ	
 ﾠResec on
	
 ﾠ	
 ﾠNo	
 ﾠresec on
	
 ﾠ	
 ﾠNo	
 ﾠsurgery
in	
 ﾠemergency	
 ﾠsurgery	
 ﾠfor	
 ﾠCC
	
 ﾠ	
 ﾠResec on
	
 ﾠ	
 ﾠNo	
 ﾠresec on
513
80
438
25
50
68
12
85%
5%
10%
85%
15%
99
35
87
1
11
34
1
88%
1%
11%
97%
3%
Resec on	
 ﾠmargin	
 ﾠ(colon)
	
 ﾠ	
 ﾠR1	
 ﾠresec on
	
 ﾠ	
 ﾠR2	
 ﾠresec on
382
8
5
2%
1%
92
2
2
2%
2%
Cura ve	
 ﾠtreatment	
 ﾠliver	
 ﾠmetastases
	
 ﾠ	
 ﾠElec ve	
 ﾠsurgery
	
 ﾠ	
 ﾠEmergency	
 ﾠsurgery
67
19
20a
1
30%
5%
6
16
0
3b
-ﾭ‐
19%
Nt:	
 ﾠtotal	
 ﾠnumber
a	
 ﾠIn	
 ﾠan	
 ﾠaddi onal	
 ﾠ6	
 ﾠpa ents	
 ﾠin	
 ﾠthis	
 ﾠgroup	
 ﾠthe	
 ﾠmetastases	
 ﾠwere	
 ﾠeligible	
 ﾠfor	
 ﾠcura ve	
 ﾠtreatment	
 ﾠon	
 ﾠ
CT,	
 ﾠbut	
 ﾠturned	
 ﾠout	
 ﾠirresectable	
 ﾠwith	
 ﾠintra-ﾭ‐opera ve	
 ﾠultrasound	
 ﾠperformed	
 ﾠduring	
 ﾠsurgery	
 ﾠfor	
 ﾠ
intended	
 ﾠmetastasectomy.
b	
 ﾠThese	
 ﾠ3	
 ﾠpa ents	
 ﾠwere	
 ﾠstaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠa er	
 ﾠsurgery
Nt:	
 ﾠtotal	
 ﾠnumber
a	
 ﾠIn	
 ﾠan	
 ﾠaddi onal	
 ﾠ6	
 ﾠpa ents	
 ﾠin	
 ﾠthis	
 ﾠgroup	
 ﾠthe	
 ﾠmetastases	
 ﾠwere	
 ﾠeligible	
 ﾠfor	
 ﾠcura ve	
 ﾠtreatment	
 ﾠon	
 ﾠ
CT,	
 ﾠbut	
 ﾠturned	
 ﾠout	
 ﾠirresectable	
 ﾠwith	
 ﾠintra-ﾭ‐opera ve	
 ﾠultrasound	
 ﾠperformed	
 ﾠduring	
 ﾠsurgery	
 ﾠfor	
 ﾠ
intended	
 ﾠmetastasectomy.
b	
 ﾠThese	
 ﾠ3	
 ﾠpa ents	
 ﾠwere	
 ﾠstaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠa er	
 ﾠsurgery
Nt:	
 ﾠtotal	
 ﾠnumber
a	
 ﾠIn	
 ﾠan	
 ﾠaddi onal	
 ﾠ6	
 ﾠpa ents	
 ﾠin	
 ﾠthis	
 ﾠgroup	
 ﾠthe	
 ﾠmetastases	
 ﾠwere	
 ﾠeligible	
 ﾠfor	
 ﾠcura ve	
 ﾠtreatment	
 ﾠon	
 ﾠ
CT,	
 ﾠbut	
 ﾠturned	
 ﾠout	
 ﾠirresectable	
 ﾠwith	
 ﾠintra-ﾭ‐opera ve	
 ﾠultrasound	
 ﾠperformed	
 ﾠduring	
 ﾠsurgery	
 ﾠfor	
 ﾠ
intended	
 ﾠmetastasectomy.
b	
 ﾠThese	
 ﾠ3	
 ﾠpa ents	
 ﾠwere	
 ﾠstaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠa er	
 ﾠsurgery
Nt:	
 ﾠtotal	
 ﾠnumber
a	
 ﾠIn	
 ﾠan	
 ﾠaddi onal	
 ﾠ6	
 ﾠpa ents	
 ﾠin	
 ﾠthis	
 ﾠgroup	
 ﾠthe	
 ﾠmetastases	
 ﾠwere	
 ﾠeligible	
 ﾠfor	
 ﾠcura ve	
 ﾠtreatment	
 ﾠon	
 ﾠ
CT,	
 ﾠbut	
 ﾠturned	
 ﾠout	
 ﾠirresectable	
 ﾠwith	
 ﾠintra-ﾭ‐opera ve	
 ﾠultrasound	
 ﾠperformed	
 ﾠduring	
 ﾠsurgery	
 ﾠfor	
 ﾠ
intended	
 ﾠmetastasectomy.
b	
 ﾠThese	
 ﾠ3	
 ﾠpa ents	
 ﾠwere	
 ﾠstaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠa er	
 ﾠsurgery
Nt:	
 ﾠtotal	
 ﾠnumber
a	
 ﾠIn	
 ﾠan	
 ﾠaddi onal	
 ﾠ6	
 ﾠpa ents	
 ﾠin	
 ﾠthis	
 ﾠgroup	
 ﾠthe	
 ﾠmetastases	
 ﾠwere	
 ﾠeligible	
 ﾠfor	
 ﾠcura ve	
 ﾠtreatment	
 ﾠon	
 ﾠ
CT,	
 ﾠbut	
 ﾠturned	
 ﾠout	
 ﾠirresectable	
 ﾠwith	
 ﾠintra-ﾭ‐opera ve	
 ﾠultrasound	
 ﾠperformed	
 ﾠduring	
 ﾠsurgery	
 ﾠfor	
 ﾠ
intended	
 ﾠmetastasectomy.
b	
 ﾠThese	
 ﾠ3	
 ﾠpa ents	
 ﾠwere	
 ﾠstaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠa er	
 ﾠsurgery
Nt:	
 ﾠtotal	
 ﾠnumber
a	
 ﾠIn	
 ﾠan	
 ﾠaddi onal	
 ﾠ6	
 ﾠpa ents	
 ﾠin	
 ﾠthis	
 ﾠgroup	
 ﾠthe	
 ﾠmetastases	
 ﾠwere	
 ﾠeligible	
 ﾠfor	
 ﾠcura ve	
 ﾠtreatment	
 ﾠon	
 ﾠ
CT,	
 ﾠbut	
 ﾠturned	
 ﾠout	
 ﾠirresectable	
 ﾠwith	
 ﾠintra-ﾭ‐opera ve	
 ﾠultrasound	
 ﾠperformed	
 ﾠduring	
 ﾠsurgery	
 ﾠfor	
 ﾠ
intended	
 ﾠmetastasectomy.
b	
 ﾠThese	
 ﾠ3	
 ﾠpa ents	
 ﾠwere	
 ﾠstaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠa er	
 ﾠsurgery
Nt:	
 ﾠtotal	
 ﾠnumber
a	
 ﾠIn	
 ﾠan	
 ﾠaddi onal	
 ﾠ6	
 ﾠpa ents	
 ﾠin	
 ﾠthis	
 ﾠgroup	
 ﾠthe	
 ﾠmetastases	
 ﾠwere	
 ﾠeligible	
 ﾠfor	
 ﾠcura ve	
 ﾠtreatment	
 ﾠon	
 ﾠ
CT,	
 ﾠbut	
 ﾠturned	
 ﾠout	
 ﾠirresectable	
 ﾠwith	
 ﾠintra-ﾭ‐opera ve	
 ﾠultrasound	
 ﾠperformed	
 ﾠduring	
 ﾠsurgery	
 ﾠfor	
 ﾠ
intended	
 ﾠmetastasectomy.
b	
 ﾠThese	
 ﾠ3	
 ﾠpa ents	
 ﾠwere	
 ﾠstaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠa er	
 ﾠsurgery
19Risk	
 ﾠgroups	
 ﾠon	
 ﾠdistant	
 ﾠmetastases	
 ﾠand	
 ﾠsurgical	
 ﾠmortality	
 ﾠ(Table	
 ﾠ5a+b)
Risk	
 ﾠfactors	
 ﾠfor	
 ﾠdistant	
 ﾠmetastases	
 ﾠare	
 ﾠemergency	
 ﾠpresenta on	
 ﾠ(incidence	
 ﾠmCRC	
 ﾠ52%),	
 ﾠ
LACC	
 ﾠ(incidence	
 ﾠmCRC	
 ﾠ45%)	
 ﾠand	
 ﾠage	
 ﾠ<	
 ﾠ70	
 ﾠyears	
 ﾠ(incidence	
 ﾠmCRC	
 ﾠ36%).	
 ﾠRisk	
 ﾠfactors	
 ﾠfor	
 ﾠ
surgical	
 ﾠmortality	
 ﾠwere	
 ﾠemergency	
 ﾠpresenta on	
 ﾠ(13%	
 ﾠvs	
 ﾠ3%),	
 ﾠtumor	
 ﾠlocaliza on	
 ﾠin	
 ﾠthe	
 ﾠ
colon	
 ﾠ(7%	
 ﾠcolon	
 ﾠversus	
 ﾠ2%	
 ﾠrectum),	
 ﾠage	
 ﾠ>	
 ﾠ75	
 ﾠyears	
 ﾠ(11%	
 ﾠversus	
 ﾠ3%)	
 ﾠand	
 ﾠthe	
 ﾠpresence	
 ﾠof	
 ﾠ
distant	
 ﾠmetastases	
 ﾠ(9%	
 ﾠvs	
 ﾠ2%).	
 ﾠThe	
 ﾠpropor on	
 ﾠof	
 ﾠsurgical	
 ﾠpa ents	
 ﾠwith	
 ﾠan	
 ﾠemergency	
 ﾠ
presenta on	
 ﾠwas	
 ﾠ21%	
 ﾠ(115/551).	
 ﾠThe	
 ﾠpropor on	
 ﾠof	
 ﾠsurgical	
 ﾠpa ents	
 ﾠwith	
 ﾠLACC	
 ﾠwas	
 ﾠ29%	
 ﾠ
(160	
 ﾠout	
 ﾠof	
 ﾠ551).
Associa on	
 ﾠpT4	
 ﾠstage	
 ﾠcolon	
 ﾠcancer	
 ﾠ(LACC)	
 ﾠand	
 ﾠdistant	
 ﾠmetastases
In	
 ﾠLACC,	
 ﾠPC	
 ﾠwas	
 ﾠpresent	
 ﾠin	
 ﾠ24%	
 ﾠ(38	
 ﾠout	
 ﾠof	
 ﾠ160)	
 ﾠand	
 ﾠLM	
 ﾠin	
 ﾠ29%	
 ﾠ(46	
 ﾠout	
 ﾠof	
 ﾠ160)	
 ﾠof	
 ﾠsurgical	
 ﾠ
pa ents.	
 ﾠThe	
 ﾠpresence	
 ﾠof	
 ﾠPC	
 ﾠis	
 ﾠrelated	
 ﾠto	
 ﾠpT4	
 ﾠtumor	
 ﾠstage;	
 ﾠ93%	
 ﾠof	
 ﾠpa ents	
 ﾠwith	
 ﾠPC	
 ﾠhad	
 ﾠa	
 ﾠ
pT4	
 ﾠtumor	
 ﾠ(38	
 ﾠfrom	
 ﾠ41	
 ﾠsurgical	
 ﾠpa ents).
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 ﾠ5.	
 ﾠRisk	
 ﾠgroups	
 ﾠon	
 ﾠmetastatic	
 ﾠCRC	
 ﾠand	
 ﾠsurgical	
 ﾠmortality Table	
 ﾠ5.	
 ﾠRisk	
 ﾠgroups	
 ﾠon	
 ﾠmetastatic	
 ﾠCRC	
 ﾠand	
 ﾠsurgical	
 ﾠmortality
Presence	
 ﾠdistant	
 ﾠmetastases total n= %
Age	
 ﾠ(all	
 ﾠpa ents)a
<	
 ﾠ70	
 ﾠyears
>	
 ﾠ70	
 ﾠyears
277
312
100
88
36%
28%
Urgency	
 ﾠ(surgical	
 ﾠpa ents)b
	
 ﾠ	
 ﾠElec ve
	
 ﾠ	
 ﾠEmergency	
 ﾠpresenta on
436
113
88
59
20%
52%
Tumor	
 ﾠlocaliza on	
 ﾠ(all	
 ﾠpa ents)a
	
 ﾠ	
 ﾠColon
	
 ﾠ	
 ﾠRectum
457
132
156
32
34%
24%
T-ﾭ‐stage	
 ﾠcolon	
 ﾠcancer	
 ﾠ(surgical	
 ﾠpa ents)b
	
 ﾠ	
 ﾠpT1-ﾭ‐3	
 ﾠcolon	
 ﾠcancer
	
 ﾠ	
 ﾠpT4	
 ﾠcolon	
 ﾠcancer
266
160
49
73
18%
45%
Mortality	
 ﾠrisk	
 ﾠof	
 ﾠsurgical	
 ﾠprocedure total n= %
Agec
	
 ﾠ	
 ﾠ<	
 ﾠ75	
 ﾠyears
	
 ﾠ	
 ﾠ>	
 ﾠ75	
 ﾠyears	
 ﾠ
373
178
11
19
3%
11%
Urgencyc
	
 ﾠ	
 ﾠElec ve
	
 ﾠ	
 ﾠEmergency	
 ﾠsurgery
436
115
15
15
3%
13%
Tumor	
 ﾠlocaliza onc
	
 ﾠ	
 ﾠColon	
 ﾠ(all)
	
 ﾠ	
 ﾠRectum	
 ﾠ(all)
427
124
28
2
7%
2%
	
 ﾠ	
 ﾠColon	
 ﾠ(elec ve)
	
 ﾠ	
 ﾠRectum	
 ﾠ(elec ve)
317
119
15
0
5%
0%
Disease	
 ﾠstaged
Distant	
 ﾠmetastases
No	
 ﾠdistant	
 ﾠmetastases
145
403
13
14
9%
3%
a	
 ﾠCalculated	
 ﾠon	
 ﾠall	
 ﾠpa ents	
 ﾠwith	
 ﾠknown	
 ﾠAJCC	
 ﾠstatus	
 ﾠ(n=589)
b	
 ﾠCalculated	
 ﾠon	
 ﾠall	
 ﾠsurgical	
 ﾠpa ents	
 ﾠwith	
 ﾠknown	
 ﾠAJCC	
 ﾠstatus	
 ﾠ(n=548	
 ﾠall,	
 ﾠn=426	
 ﾠcolon)
c	
 ﾠCalculated	
 ﾠon	
 ﾠall	
 ﾠsurgical	
 ﾠpa ents	
 ﾠ(n=551)
d	
 ﾠCalculated	
 ﾠon	
 ﾠsurgical	
 ﾠpa ents	
 ﾠwith	
 ﾠknown	
 ﾠAJCC	
 ﾠstage	
 ﾠ(n=548)
a	
 ﾠCalculated	
 ﾠon	
 ﾠall	
 ﾠpa ents	
 ﾠwith	
 ﾠknown	
 ﾠAJCC	
 ﾠstatus	
 ﾠ(n=589)
b	
 ﾠCalculated	
 ﾠon	
 ﾠall	
 ﾠsurgical	
 ﾠpa ents	
 ﾠwith	
 ﾠknown	
 ﾠAJCC	
 ﾠstatus	
 ﾠ(n=548	
 ﾠall,	
 ﾠn=426	
 ﾠcolon)
c	
 ﾠCalculated	
 ﾠon	
 ﾠall	
 ﾠsurgical	
 ﾠpa ents	
 ﾠ(n=551)
d	
 ﾠCalculated	
 ﾠon	
 ﾠsurgical	
 ﾠpa ents	
 ﾠwith	
 ﾠknown	
 ﾠAJCC	
 ﾠstage	
 ﾠ(n=548)
a	
 ﾠCalculated	
 ﾠon	
 ﾠall	
 ﾠpa ents	
 ﾠwith	
 ﾠknown	
 ﾠAJCC	
 ﾠstatus	
 ﾠ(n=589)
b	
 ﾠCalculated	
 ﾠon	
 ﾠall	
 ﾠsurgical	
 ﾠpa ents	
 ﾠwith	
 ﾠknown	
 ﾠAJCC	
 ﾠstatus	
 ﾠ(n=548	
 ﾠall,	
 ﾠn=426	
 ﾠcolon)
c	
 ﾠCalculated	
 ﾠon	
 ﾠall	
 ﾠsurgical	
 ﾠpa ents	
 ﾠ(n=551)
d	
 ﾠCalculated	
 ﾠon	
 ﾠsurgical	
 ﾠpa ents	
 ﾠwith	
 ﾠknown	
 ﾠAJCC	
 ﾠstage	
 ﾠ(n=548)
a	
 ﾠCalculated	
 ﾠon	
 ﾠall	
 ﾠpa ents	
 ﾠwith	
 ﾠknown	
 ﾠAJCC	
 ﾠstatus	
 ﾠ(n=589)
b	
 ﾠCalculated	
 ﾠon	
 ﾠall	
 ﾠsurgical	
 ﾠpa ents	
 ﾠwith	
 ﾠknown	
 ﾠAJCC	
 ﾠstatus	
 ﾠ(n=548	
 ﾠall,	
 ﾠn=426	
 ﾠcolon)
c	
 ﾠCalculated	
 ﾠon	
 ﾠall	
 ﾠsurgical	
 ﾠpa ents	
 ﾠ(n=551)
d	
 ﾠCalculated	
 ﾠon	
 ﾠsurgical	
 ﾠpa ents	
 ﾠwith	
 ﾠknown	
 ﾠAJCC	
 ﾠstage	
 ﾠ(n=548)
21Discussion
A	
 ﾠhigh	
 ﾠpercentage	
 ﾠof	
 ﾠmetasta c	
 ﾠCRC	
 ﾠ(31%)	
 ﾠwas	
 ﾠfound	
 ﾠin	
 ﾠthis	
 ﾠunselected	
 ﾠhospital	
 ﾠ
popula on	
 ﾠof	
 ﾠCRC	
 ﾠpa ents.	
 ﾠThe	
 ﾠmost	
 ﾠnotable	
 ﾠchange	
 ﾠin	
 ﾠtreatment	
 ﾠplanning	
 ﾠwas	
 ﾠobserved	
 ﾠ
in	
 ﾠperforming	
 ﾠno	
 ﾠresec on	
 ﾠof	
 ﾠthe	
 ﾠprimary	
 ﾠtumor	
 ﾠin	
 ﾠemergency	
 ﾠsurgery	
 ﾠfor	
 ﾠcolon	
 ﾠcancer	
 ﾠ
when	
 ﾠstaging	
 ﾠwas	
 ﾠdone	
 ﾠbefore	
 ﾠsurgery,	
 ﾠas	
 ﾠa	
 ﾠconsequence	
 ﾠof	
 ﾠdiagnosing	
 ﾠincurable	
 ﾠdisease	
 ﾠ
before	
 ﾠsurgery	
 ﾠ(15%	
 ﾠin	
 ﾠthe	
 ﾠSCT	
 ﾠgroup	
 ﾠversus	
 ﾠ3%	
 ﾠin	
 ﾠnon-ﾭ‐SCT	
 ﾠgroup).	
 ﾠCura ve	
 ﾠtreatment	
 ﾠof	
 ﾠ
LM	
 ﾠwas	
 ﾠmore	
 ﾠo en	
 ﾠdone	
 ﾠin	
 ﾠthe	
 ﾠgroup	
 ﾠof	
 ﾠpa ents	
 ﾠthat	
 ﾠwere	
 ﾠstaged	
 ﾠ(24%	
 ﾠversus	
 ﾠ16%)	
 ﾠand	
 ﾠ
included	
 ﾠa	
 ﾠchange	
 ﾠin	
 ﾠimmediate	
 ﾠtreatment	
 ﾠplanning	
 ﾠin	
 ﾠ8	
 ﾠpa ents.	
 ﾠStaging	
 ﾠdid	
 ﾠnot	
 ﾠaﬀect	
 ﾠthe	
 ﾠ
treatment	
 ﾠplan	
 ﾠfor	
 ﾠPC.	
 ﾠ
Does	
 ﾠthe	
 ﾠoutcome	
 ﾠrepresent	
 ﾠpopula on	
 ﾠbased	
 ﾠincidences?
In	
 ﾠthis	
 ﾠhospital	
 ﾠpopula on	
 ﾠa	
 ﾠsmall	
 ﾠreferral	
 ﾠbias	
 ﾠmay	
 ﾠbe	
 ﾠpresent;	
 ﾠpa ents	
 ﾠwith	
 ﾠprimary	
 ﾠcT1	
 ﾠ
rectal	
 ﾠtumors	
 ﾠare	
 ﾠreferred	
 ﾠfor	
 ﾠa	
 ﾠTEM	
 ﾠprocedure	
 ﾠin	
 ﾠanother	
 ﾠhospital,	
 ﾠfew	
 ﾠpa ents	
 ﾠwith	
 ﾠcT4	
 ﾠ
rectal	
 ﾠcancer	
 ﾠwere	
 ﾠreferred	
 ﾠto	
 ﾠanother	
 ﾠhospital	
 ﾠfor	
 ﾠintra-ﾭ‐opera ve	
 ﾠradiotherapy	
 ﾠand	
 ﾠfew	
 ﾠ
pa ents	
 ﾠwere	
 ﾠreferred	
 ﾠto	
 ﾠthe	
 ﾠstudy	
 ﾠcenter	
 ﾠfor	
 ﾠboth	
 ﾠcolorectal	
 ﾠand	
 ﾠliver	
 ﾠsurgery.	
 ﾠThe	
 ﾠ
es mated	
 ﾠreferral	
 ﾠbias	
 ﾠis	
 ﾠsmall	
 ﾠand	
 ﾠthe	
 ﾠincidences	
 ﾠare	
 ﾠexpected	
 ﾠto	
 ﾠrepresent	
 ﾠa	
 ﾠfairly	
 ﾠgood	
 ﾠ
reﬂec on	
 ﾠof	
 ﾠthe	
 ﾠpopula on	
 ﾠincidences	
 ﾠin	
 ﾠthis	
 ﾠregion.	
 ﾠIn	
 ﾠa	
 ﾠpopula on	
 ﾠbased	
 ﾠanalysis	
 ﾠon	
 ﾠ
synchronous	
 ﾠmetasta c	
 ﾠCRC	
 ﾠin	
 ﾠthe	
 ﾠsouthern	
 ﾠregion	
 ﾠof	
 ﾠthe	
 ﾠNetherlands,	
 ﾠan	
 ﾠincidence	
 ﾠof	
 ﾠ
22%	
 ﾠ(RC)	
 ﾠto	
 ﾠ25%	
 ﾠ(CC)	
 ﾠwas	
 ﾠfound	
 ﾠand	
 ﾠhad	
 ﾠincreased	
 ﾠin	
 ﾠthe	
 ﾠlast	
 ﾠdecade.19	
 ﾠThis	
 ﾠincrease	
 ﾠover	
 ﾠ
 me	
 ﾠis	
 ﾠprobably	
 ﾠdue	
 ﾠto	
 ﾠchanging	
 ﾠstaging	
 ﾠrou nes.	
 ﾠThe	
 ﾠincidence	
 ﾠof	
 ﾠmetasta c	
 ﾠCRC	
 ﾠin	
 ﾠthe	
 ﾠ
study	
 ﾠpopula on	
 ﾠis	
 ﾠhigher	
 ﾠ(31%).	
 ﾠThis	
 ﾠmay	
 ﾠbe	
 ﾠan	
 ﾠeﬀect	
 ﾠof	
 ﾠthe	
 ﾠintroduc on	
 ﾠof	
 ﾠrou ne	
 ﾠ
staging	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠin	
 ﾠthis	
 ﾠregion	
 ﾠthat	
 ﾠhas	
 ﾠpreceded	
 ﾠna onal	
 ﾠguideline	
 ﾠ
recommenda ons,	
 ﾠand	
 ﾠthe	
 ﾠprospec ve	
 ﾠregistra on	
 ﾠwhich	
 ﾠprobably	
 ﾠincreased	
 ﾠthe	
 ﾠ
awareness	
 ﾠof	
 ﾠthe	
 ﾠsurgical	
 ﾠteam.	
 ﾠScanning	
 ﾠprotocols	
 ﾠmay	
 ﾠinﬂuence	
 ﾠthe	
 ﾠresults	
 ﾠas	
 ﾠwell;	
 ﾠ
exis ng	
 ﾠvariances	
 ﾠin	
 ﾠthe	
 ﾠuse	
 ﾠof	
 ﾠintravenous	
 ﾠcontrast,	
 ﾠslice	
 ﾠthickness	
 ﾠand	
 ﾠreconstruc ons	
 ﾠ
can	
 ﾠall	
 ﾠinﬂuence	
 ﾠthe	
 ﾠaccuracy	
 ﾠof	
 ﾠabdominal	
 ﾠCT	
 ﾠin	
 ﾠdetec ng	
 ﾠadvanced	
 ﾠdisease.	
 ﾠAnother	
 ﾠ
possible	
 ﾠcontribu ng	
 ﾠfactor	
 ﾠmay	
 ﾠbe	
 ﾠregional	
 ﾠcharacteris cs.	
 ﾠThe	
 ﾠstudy	
 ﾠhospital	
 ﾠis	
 ﾠsituated	
 ﾠ
in	
 ﾠa	
 ﾠregion	
 ﾠthat	
 ﾠhas	
 ﾠa	
 ﾠlower	
 ﾠthan	
 ﾠaverage	
 ﾠsocio-ﾭ‐economic	
 ﾠstatus	
 ﾠand	
 ﾠsubjec vely	
 ﾠmore	
 ﾠ
o en	
 ﾠdelayed	
 ﾠpresenta on	
 ﾠto	
 ﾠhealth	
 ﾠcare	
 ﾠproviders	
 ﾠas	
 ﾠcompared	
 ﾠto	
 ﾠmore	
 ﾠurban	
 ﾠregions	
 ﾠin	
 ﾠ
the	
 ﾠNetherlands.	
 ﾠThe	
 ﾠpropor on	
 ﾠof	
 ﾠpa ents	
 ﾠwith	
 ﾠPC	
 ﾠin	
 ﾠthe	
 ﾠtotal	
 ﾠcohort	
 ﾠ(8%)	
 ﾠis	
 ﾠprobably	
 ﾠan	
 ﾠ
underes ma on	
 ﾠof	
 ﾠthe	
 ﾠreal	
 ﾠincidence,	
 ﾠdue	
 ﾠto	
 ﾠinclusion	
 ﾠof	
 ﾠpa ents	
 ﾠthat	
 ﾠhad	
 ﾠno	
 ﾠsurgery	
 ﾠ
(10%	
 ﾠof	
 ﾠtotal	
 ﾠcohort);	
 ﾠabdominal	
 ﾠCT	
 ﾠunderes mates	
 ﾠthe	
 ﾠpresence	
 ﾠof	
 ﾠPC.
	
 ﾠ
Change	
 ﾠin	
 ﾠtreatment	
 ﾠplan	
 ﾠas	
 ﾠan	
 ﾠoutcome	
 ﾠof	
 ﾠthe	
 ﾠstaging	
 ﾠabdominal	
 ﾠCT
Advanced	
 ﾠcolorectal	
 ﾠcancer	
 ﾠis	
 ﾠpresent	
 ﾠin	
 ﾠa	
 ﾠlarge	
 ﾠpropor on	
 ﾠof	
 ﾠpa ents	
 ﾠ(58%).	
 ﾠThe	
 ﾠmain	
 ﾠ
determinant	
 ﾠfor	
 ﾠincurable	
 ﾠadvanced	
 ﾠdisease	
 ﾠis	
 ﾠmetasta c	
 ﾠCRC	
 ﾠ(80%).	
 ﾠIn	
 ﾠincurable	
 ﾠdisease	
 ﾠ
the	
 ﾠfocus	
 ﾠof	
 ﾠtreatment	
 ﾠis	
 ﾠtowards	
 ﾠpallia ve	
 ﾠcare	
 ﾠand	
 ﾠcan	
 ﾠmo vate	
 ﾠa	
 ﾠchange	
 ﾠin	
 ﾠtreatment	
 ﾠ
22strategy.	
 ﾠStaging	
 ﾠleading	
 ﾠto	
 ﾠa	
 ﾠchange	
 ﾠin	
 ﾠsurgical	
 ﾠprocedure	
 ﾠwas	
 ﾠobserved	
 ﾠin	
 ﾠthis	
 ﾠstudy,	
 ﾠbut	
 ﾠ
no	
 ﾠdiﬀerence	
 ﾠin	
 ﾠrespect	
 ﾠto	
 ﾠperforming	
 ﾠno	
 ﾠsurgery	
 ﾠat	
 ﾠall,	
 ﾠwhich	
 ﾠwas	
 ﾠunexpected.	
 ﾠThis	
 ﾠmay	
 ﾠ
be	
 ﾠdue	
 ﾠto	
 ﾠdiﬀerences	
 ﾠin	
 ﾠmo va on	
 ﾠnot	
 ﾠto	
 ﾠperform	
 ﾠsurgery;	
 ﾠin	
 ﾠthe	
 ﾠnon-ﾭ‐SCT	
 ﾠgroup	
 ﾠthe	
 ﾠ
majority	
 ﾠof	
 ﾠthese	
 ﾠpa ents	
 ﾠ(8	
 ﾠout	
 ﾠof	
 ﾠ11)	
 ﾠeither	
 ﾠrefused	
 ﾠfurther	
 ﾠtreatment	
 ﾠor	
 ﾠdied	
 ﾠbefore	
 ﾠthe	
 ﾠ
diagnos c	
 ﾠtrajectory	
 ﾠwas	
 ﾠﬁnished,	
 ﾠwhile	
 ﾠin	
 ﾠthe	
 ﾠSCT	
 ﾠgroup	
 ﾠthe	
 ﾠﬁnding	
 ﾠof	
 ﾠincurable	
 ﾠ
metasta c	
 ﾠCRC	
 ﾠon	
 ﾠthe	
 ﾠstaging	
 ﾠCT	
 ﾠwas	
 ﾠthe	
 ﾠmain	
 ﾠreason	
 ﾠ(in	
 ﾠ41	
 ﾠfrom	
 ﾠ61	
 ﾠpa ents).	
 ﾠThe	
 ﾠ
necessity	
 ﾠfor	
 ﾠsurgery	
 ﾠis	
 ﾠhighly	
 ﾠdependent	
 ﾠon	
 ﾠthe	
 ﾠsymptoms	
 ﾠof	
 ﾠthe	
 ﾠprimary	
 ﾠtumor,	
 ﾠwhich	
 ﾠ
varies	
 ﾠfrom	
 ﾠasymptoma c	
 ﾠto	
 ﾠobstruc on,	
 ﾠperfora ons	
 ﾠand	
 ﾠhemorrhagic	
 ﾠcomplica ons.	
 ﾠ
Also	
 ﾠthe	
 ﾠpa ents	
 ﾠvary	
 ﾠin	
 ﾠage	
 ﾠand	
 ﾠphysical	
 ﾠcondi on.	
 ﾠThe	
 ﾠevidence	
 ﾠof	
 ﾠa	
 ﾠpoten al	
 ﾠbeneﬁt	
 ﾠ
from	
 ﾠa	
 ﾠpallia ve	
 ﾠresec on	
 ﾠversus	
 ﾠpallia ve	
 ﾠtreatment	
 ﾠwithout	
 ﾠresec on,	
 ﾠremains	
 ﾠ
conﬂic ng	
 ﾠbut	
 ﾠtends	
 ﾠto	
 ﾠconclude	
 ﾠthe	
 ﾠbeneﬁt	
 ﾠdoes	
 ﾠnot	
 ﾠoutweigh	
 ﾠthe	
 ﾠrisks	
 ﾠof	
 ﾠa	
 ﾠresec on.
16-ﾭ‐18,	
 ﾠ20	
 ﾠAlterna ve	
 ﾠprocedures	
 ﾠsuch	
 ﾠas	
 ﾠan	
 ﾠenterostomy	
 ﾠ(via	
 ﾠa	
 ﾠsmall	
 ﾠincision	
 ﾠguided	
 ﾠon	
 ﾠ
abdominal	
 ﾠCT	
 ﾠor	
 ﾠlaparoscopy)	
 ﾠor	
 ﾠbypass	
 ﾠsurgery	
 ﾠin	
 ﾠobstruc ve	
 ﾠtumors,	
 ﾠand	
 ﾠradiotherapy	
 ﾠin	
 ﾠ
bleeding	
 ﾠtumors	
 ﾠcan	
 ﾠbe	
 ﾠconsidered	
 ﾠon	
 ﾠan	
 ﾠindividual	
 ﾠbasis,	
 ﾠas	
 ﾠan	
 ﾠalterna ve	
 ﾠto	
 ﾠresec on	
 ﾠin	
 ﾠ
incurable	
 ﾠdisease.	
 ﾠIn	
 ﾠemergency	
 ﾠpresenta ons,	
 ﾠthese	
 ﾠminimal	
 ﾠinvasive	
 ﾠprocedures	
 ﾠmay	
 ﾠbe	
 ﾠ
able	
 ﾠto	
 ﾠserve	
 ﾠas	
 ﾠa	
 ﾠ‘bridge	
 ﾠto	
 ﾠdeﬁni ve	
 ﾠcura ve	
 ﾠsurgery’	
 ﾠto	
 ﾠachieve	
 ﾠcura on	
 ﾠin	
 ﾠa	
 ﾠlarger	
 ﾠ
propor on	
 ﾠof	
 ﾠpa ents.	
 ﾠCura ve	
 ﾠtreatment	
 ﾠfor	
 ﾠLM	
 ﾠwas	
 ﾠmore	
 ﾠo en	
 ﾠdone	
 ﾠin	
 ﾠthe	
 ﾠSCT	
 ﾠgroup	
 ﾠ
and	
 ﾠincluded	
 ﾠchanges	
 ﾠin	
 ﾠ ming	
 ﾠof	
 ﾠthe	
 ﾠrespec ve	
 ﾠsurgical	
 ﾠprocedures	
 ﾠfor	
 ﾠthe	
 ﾠprimary	
 ﾠtumor	
 ﾠ
and	
 ﾠLM.	
 ﾠThere	
 ﾠis	
 ﾠgrowing	
 ﾠevidence	
 ﾠthese	
 ﾠalternate	
 ﾠstrategies	
 ﾠfor	
 ﾠLM	
 ﾠare	
 ﾠmore	
 ﾠbeneﬁcial	
 ﾠin	
 ﾠ
terms	
 ﾠof	
 ﾠeligibility	
 ﾠof	
 ﾠresec on	
 ﾠand	
 ﾠthe	
 ﾠoncological	
 ﾠoutcome,10,	
 ﾠ11,	
 ﾠ21	
 ﾠ	
 ﾠunderlining	
 ﾠthe	
 ﾠ
relevance	
 ﾠof	
 ﾠstaging	
 ﾠbefore	
 ﾠtreatment.	
 ﾠThis	
 ﾠobserva onal	
 ﾠstudy	
 ﾠcannot	
 ﾠprove	
 ﾠthat	
 ﾠthe	
 ﾠ
chance	
 ﾠon	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠLM	
 ﾠis	
 ﾠhigher	
 ﾠwhen	
 ﾠstaging	
 ﾠis	
 ﾠdone	
 ﾠbefore	
 ﾠtreatment,	
 ﾠ
because	
 ﾠof	
 ﾠother	
 ﾠdiﬀerences	
 ﾠbetween	
 ﾠSCT	
 ﾠand	
 ﾠnon-ﾭ‐SCT	
 ﾠgroup.	
 ﾠ
	
 ﾠ The	
 ﾠpresent	
 ﾠstudy	
 ﾠconﬁrms	
 ﾠthe	
 ﾠﬁnding	
 ﾠof	
 ﾠprevious	
 ﾠstudies	
 ﾠthat	
 ﾠPC	
 ﾠis	
 ﾠpoorly	
 ﾠvisualized	
 ﾠ
on	
 ﾠa	
 ﾠCT	
 ﾠscan.22	
 ﾠThis	
 ﾠexplains	
 ﾠthe	
 ﾠcurrent	
 ﾠobserva on	
 ﾠthat	
 ﾠPC	
 ﾠis	
 ﾠmost	
 ﾠo en	
 ﾠdiagnosed	
 ﾠ
during	
 ﾠsurgery	
 ﾠrather	
 ﾠthan	
 ﾠduring	
 ﾠthe	
 ﾠpre-ﾭ‐opera ve	
 ﾠwork-ﾭ‐up.	
 ﾠIn	
 ﾠthe	
 ﾠrecent	
 ﾠpast	
 ﾠPC	
 ﾠwas	
 ﾠ
regarded	
 ﾠas	
 ﾠa	
 ﾠvirtually	
 ﾠincurable	
 ﾠcondi on	
 ﾠwith	
 ﾠli le	
 ﾠtreatment	
 ﾠop ons	
 ﾠand	
 ﾠtherefore	
 ﾠ
accurate	
 ﾠstaging	
 ﾠof	
 ﾠPC	
 ﾠwas	
 ﾠconsidered	
 ﾠless	
 ﾠimportant.	
 ﾠThis	
 ﾠhas	
 ﾠchanged	
 ﾠsince	
 ﾠthe	
 ﾠ
introduc on	
 ﾠof	
 ﾠHIPEC	
 ﾠoﬀering	
 ﾠa	
 ﾠchance	
 ﾠfor	
 ﾠcure	
 ﾠin	
 ﾠselected	
 ﾠpa ents.6,	
 ﾠ12,	
 ﾠ13	
 ﾠSince	
 ﾠHIPEC	
 ﾠis	
 ﾠ
performed	
 ﾠin	
 ﾠspecialized	
 ﾠcenters	
 ﾠonly,	
 ﾠaccurate	
 ﾠpre-ﾭ‐opera ve	
 ﾠstaging	
 ﾠof	
 ﾠPC	
 ﾠhas	
 ﾠbecome	
 ﾠ
vital	
 ﾠto	
 ﾠimprove	
 ﾠthe	
 ﾠoutcome	
 ﾠof	
 ﾠthese	
 ﾠpa ents.	
 ﾠA	
 ﾠhigh	
 ﾠindex	
 ﾠof	
 ﾠsuspicion	
 ﾠshould	
 ﾠbe	
 ﾠpresent	
 ﾠ
in	
 ﾠpa ents	
 ﾠwith	
 ﾠlocally	
 ﾠadvanced	
 ﾠtumors	
 ﾠsince	
 ﾠPC	
 ﾠis	
 ﾠpresent	
 ﾠin	
 ﾠa	
 ﾠrelevant	
 ﾠpropor on	
 ﾠof	
 ﾠ
these	
 ﾠpa ents	
 ﾠ(24%).	
 ﾠA	
 ﾠpromising	
 ﾠimaging	
 ﾠtechnique	
 ﾠin	
 ﾠthis	
 ﾠrespect	
 ﾠmay	
 ﾠbe	
 ﾠdiﬀusion-ﾭ‐
weighted	
 ﾠimaging	
 ﾠ(DWI)	
 ﾠcombined	
 ﾠwith	
 ﾠMRI	
 ﾠwhich	
 ﾠis	
 ﾠthought	
 ﾠto	
 ﾠbe	
 ﾠmore	
 ﾠsensi ve	
 ﾠto	
 ﾠ
detect	
 ﾠand	
 ﾠes mate	
 ﾠthe	
 ﾠextent	
 ﾠof	
 ﾠPC.23	
 ﾠ
	
 ﾠ LACC	
 ﾠis	
 ﾠpresent	
 ﾠin	
 ﾠa	
 ﾠrelevant	
 ﾠpropor on	
 ﾠof	
 ﾠpa ents	
 ﾠ(29%)	
 ﾠwith	
 ﾠhigh	
 ﾠincidence	
 ﾠof	
 ﾠ
concurrent	
 ﾠdistant	
 ﾠmetastases	
 ﾠ(46%).	
 ﾠExtensive	
 ﾠlocal	
 ﾠdisease	
 ﾠcan	
 ﾠbe	
 ﾠa	
 ﾠreason	
 ﾠfor	
 ﾠreferral	
 ﾠor	
 ﾠ
23pallia ve	
 ﾠtreatment.	
 ﾠThe	
 ﾠﬁnding	
 ﾠof	
 ﾠLACC	
 ﾠon	
 ﾠCT	
 ﾠcan	
 ﾠbe	
 ﾠa	
 ﾠreason	
 ﾠfor	
 ﾠchoosing	
 ﾠa	
 ﾠ‘bridge	
 ﾠto	
 ﾠ
deﬁni ve	
 ﾠsurgery’	
 ﾠin	
 ﾠemergency	
 ﾠsurgery	
 ﾠor	
 ﾠwhen	
 ﾠreferral	
 ﾠis	
 ﾠconsidered.	
 ﾠSuch	
 ﾠa	
 ﾠstaged	
 ﾠ
treatment	
 ﾠplan	
 ﾠwill	
 ﾠprobably	
 ﾠenlarge	
 ﾠchances	
 ﾠon	
 ﾠa	
 ﾠradical	
 ﾠresec on	
 ﾠand	
 ﾠcan	
 ﾠespecially	
 ﾠin	
 ﾠ
emergency	
 ﾠsurgery,	
 ﾠavoid	
 ﾠadded	
 ﾠmorbidity	
 ﾠand	
 ﾠmortality.	
 ﾠReducing	
 ﾠmorbidity	
 ﾠenhances	
 ﾠ
the	
 ﾠa ainability	
 ﾠof	
 ﾠadjuvant	
 ﾠtreatment	
 ﾠand	
 ﾠpossibly,	
 ﾠalso	
 ﾠtreatment	
 ﾠof	
 ﾠsynchronous	
 ﾠ
metastases.	
 ﾠPerhaps	
 ﾠmore	
 ﾠaggressive	
 ﾠmul -ﾭ‐modality	
 ﾠtreatment	
 ﾠwill	
 ﾠbe	
 ﾠable	
 ﾠto	
 ﾠimprove	
 ﾠthe	
 ﾠ
oncological	
 ﾠoutcome	
 ﾠin	
 ﾠLACC,	
 ﾠsuch	
 ﾠas	
 ﾠwith	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemotherapy24	
 ﾠor	
 ﾠradiotherapy,
25	
 ﾠsimilar	
 ﾠto	
 ﾠthe	
 ﾠcurrent	
 ﾠapproaches	
 ﾠin	
 ﾠLARC.7,	
 ﾠ26-ﾭ‐28	
 ﾠ
Op mizing	
 ﾠstaging	
 ﾠrou nes	
 ﾠbefore	
 ﾠtreatment
Staging	
 ﾠtended	
 ﾠto	
 ﾠbe	
 ﾠomi ed	
 ﾠin	
 ﾠespecially	
 ﾠemergency	
 ﾠpa ents,	
 ﾠthat	
 ﾠare	
 ﾠmost	
 ﾠat	
 ﾠrisk	
 ﾠfor	
 ﾠ
metasta c	
 ﾠdisease	
 ﾠand	
 ﾠsurgical	
 ﾠmortality.	
 ﾠAlso	
 ﾠspeciﬁcally	
 ﾠin	
 ﾠthis	
 ﾠgroup	
 ﾠit	
 ﾠcould	
 ﾠhave	
 ﾠhad	
 ﾠ
consequences	
 ﾠfor	
 ﾠthe	
 ﾠimmediate	
 ﾠtreatment	
 ﾠplan	
 ﾠas	
 ﾠwas	
 ﾠobserved	
 ﾠin	
 ﾠthe	
 ﾠstaged	
 ﾠgroup.	
 ﾠThis	
 ﾠ
is	
 ﾠan	
 ﾠimportant	
 ﾠlead	
 ﾠpoint	
 ﾠfor	
 ﾠimprovement.	
 ﾠMul slice	
 ﾠCT	
 ﾠscanning	
 ﾠdoes	
 ﾠnot	
 ﾠneed	
 ﾠto	
 ﾠmeet	
 ﾠ
logis c	
 ﾠobstacles	
 ﾠin	
 ﾠboth	
 ﾠelec ve	
 ﾠand	
 ﾠemergency	
 ﾠpresenta ons.
	
 ﾠ Liver	
 ﾠmetastases	
 ﾠare	
 ﾠless	
 ﾠo en	
 ﾠtreated	
 ﾠwith	
 ﾠcura ve	
 ﾠintent	
 ﾠthan	
 ﾠconsidered	
 ﾠeligible	
 ﾠby	
 ﾠ
expert	
 ﾠcenters.21,	
 ﾠ29,	
 ﾠ30	
 ﾠCT	
 ﾠimages,	
 ﾠcontrary	
 ﾠto	
 ﾠultrasound,	
 ﾠare	
 ﾠreproducible	
 ﾠand	
 ﾠcan	
 ﾠbe	
 ﾠ
implemented	
 ﾠfor	
 ﾠ(external)	
 ﾠevalua on	
 ﾠon	
 ﾠeligibility	
 ﾠof	
 ﾠcura ve	
 ﾠtreatment	
 ﾠby	
 ﾠspecialized	
 ﾠ
liver	
 ﾠsurgeons.	
 ﾠUnderrepor ng	
 ﾠand	
 ﾠunderes ma on	
 ﾠof	
 ﾠsmall	
 ﾠliver	
 ﾠlesions	
 ﾠresult	
 ﾠin	
 ﾠan	
 ﾠ
apparently	
 ﾠhigh	
 ﾠradiological	
 ﾠaccuracy	
 ﾠof	
 ﾠabdominal	
 ﾠCT,31	
 ﾠhowever	
 ﾠnon-ﾭ‐repor ng	
 ﾠof	
 ﾠ
indeterminate	
 ﾠlesions	
 ﾠwill	
 ﾠdecrease	
 ﾠthe	
 ﾠability	
 ﾠto	
 ﾠsignal	
 ﾠLM	
 ﾠon	
 ﾠthe	
 ﾠstaging	
 ﾠCT.	
 ﾠ
Discrimina on	
 ﾠof	
 ﾠindeterminate	
 ﾠliver	
 ﾠlesions	
 ﾠwith	
 ﾠaddi onal	
 ﾠimaging	
 ﾠcauses	
 ﾠno	
 ﾠmajor	
 ﾠ
diagnos c	
 ﾠuncertain es	
 ﾠand	
 ﾠresources,	
 ﾠas	
 ﾠwas	
 ﾠobserved	
 ﾠwith	
 ﾠindeterminate	
 ﾠpulmonary	
 ﾠ
lesions.1-ﾭ‐3	
 ﾠThe	
 ﾠnecessity	
 ﾠof	
 ﾠintra-ﾭ‐opera ve	
 ﾠultrasound	
 ﾠas	
 ﾠthe	
 ﾠlast	
 ﾠstep	
 ﾠin	
 ﾠthe	
 ﾠstaging	
 ﾠ
procedure	
 ﾠpreceding	
 ﾠhepa c	
 ﾠmetastasectomy21	
 ﾠwas	
 ﾠconﬁrmed	
 ﾠin	
 ﾠthis	
 ﾠstudy,	
 ﾠwith	
 ﾠ
cancella on	
 ﾠof	
 ﾠhepa c	
 ﾠmetastasectomy	
 ﾠin	
 ﾠ20%	
 ﾠof	
 ﾠpa ents.	
 ﾠAbdominal	
 ﾠMRI	
 ﾠis	
 ﾠan	
 ﾠequivalent	
 ﾠ
alterna ve	
 ﾠto	
 ﾠmul slice	
 ﾠCT	
 ﾠscanning	
 ﾠfor	
 ﾠLM,32	
 ﾠhowever	
 ﾠcauses	
 ﾠmore	
 ﾠlogis c	
 ﾠproblems.	
 ﾠ
	
 ﾠ The	
 ﾠfocus	
 ﾠof	
 ﾠstaging	
 ﾠhas	
 ﾠprimarily	
 ﾠbeen	
 ﾠto	
 ﾠﬁnd	
 ﾠdistant	
 ﾠmetastases;	
 ﾠthe	
 ﾠrelevance	
 ﾠof	
 ﾠ
determining	
 ﾠcT	
 ﾠstage	
 ﾠbecame	
 ﾠmore	
 ﾠevident	
 ﾠduring	
 ﾠthis	
 ﾠstudy,	
 ﾠtowards	
 ﾠes ma ng	
 ﾠ
resectability	
 ﾠand	
 ﾠas	
 ﾠa	
 ﾠsign	
 ﾠfor	
 ﾠpossible	
 ﾠPC.	
 ﾠEs ma on	
 ﾠof	
 ﾠT	
 ﾠstage	
 ﾠon	
 ﾠabdominal	
 ﾠCT	
 ﾠin	
 ﾠthis	
 ﾠand	
 ﾠ
another	
 ﾠstudy	
 ﾠseems	
 ﾠto	
 ﾠbe	
 ﾠreliable.33	
 ﾠStandardized	
 ﾠradiology	
 ﾠreports	
 ﾠmay	
 ﾠenhance	
 ﾠthe	
 ﾠ
diagnos c	
 ﾠaccuracy	
 ﾠof	
 ﾠT-ﾭ‐stage	
 ﾠof	
 ﾠCC	
 ﾠon	
 ﾠCT.
	
 ﾠ The	
 ﾠabsence	
 ﾠof	
 ﾠadvanced	
 ﾠdisease	
 ﾠiden ﬁes	
 ﾠpa ents	
 ﾠwith	
 ﾠ‘common’	
 ﾠcurable	
 ﾠCRC	
 ﾠwho	
 ﾠ
do	
 ﾠnot	
 ﾠneed	
 ﾠaddi onal	
 ﾠpreopera ve	
 ﾠmeasures.	
 ﾠThese	
 ﾠpa ents	
 ﾠdo	
 ﾠnot	
 ﾠnecessarily	
 ﾠneed	
 ﾠto	
 ﾠ
be	
 ﾠdiscussed	
 ﾠin	
 ﾠa	
 ﾠmul disciplinary	
 ﾠoncological	
 ﾠteam	
 ﾠbefore	
 ﾠsurgery;	
 ﾠby	
 ﾠleaving	
 ﾠthis	
 ﾠgroup	
 ﾠ
out	
 ﾠof	
 ﾠthe	
 ﾠdiscussion	
 ﾠbased	
 ﾠon	
 ﾠstaging	
 ﾠoutcome,	
 ﾠthe	
 ﾠlimited	
 ﾠavailable	
 ﾠ me	
 ﾠcan	
 ﾠbe	
 ﾠreserved	
 ﾠ
for	
 ﾠdiscussing	
 ﾠmore	
 ﾠcomplicated	
 ﾠcases	
 ﾠwith	
 ﾠadvanced	
 ﾠdisease.
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Background.	
 ﾠPreopera ve	
 ﾠstaging	
 ﾠof	
 ﾠ pa ents	
 ﾠwith	
 ﾠcolorectal	
 ﾠcarcinoma	
 ﾠ(CRC)	
 ﾠhas	
 ﾠ
the	
 ﾠpoten al	
 ﾠbeneﬁt	
 ﾠ of	
 ﾠaltering	
 ﾠtreatment	
 ﾠop ons	
 ﾠwhen	
 ﾠmetastases	
 ﾠare	
 ﾠ present.	
 ﾠ
The	
 ﾠclinical	
 ﾠvalue	
 ﾠof	
 ﾠchest	
 ﾠcomputed	
 ﾠtomography	
 ﾠ(CT)	
 ﾠin	
 ﾠstaging	
 ﾠremains	
 ﾠunclear.
Materials	
 ﾠand	
 ﾠMethods.	
 ﾠAll	
 ﾠpa ents	
 ﾠwho	
 ﾠundergo	
 ﾠcolorectal	
 ﾠsurgery	
 ﾠin	
 ﾠour	
 ﾠhospital	
 ﾠ
are	
 ﾠ prospec vely	
 ﾠ registered,	
 ﾠ including	
 ﾠ pa ent,	
 ﾠ treatment,	
 ﾠ and	
 ﾠ histopathological	
 ﾠ
characteris cs;	
 ﾠoutcome;	
 ﾠand	
 ﾠfollow-ﾭ‐up.	
 ﾠSince	
 ﾠJanuary	
 ﾠ2007,
rou ne	
 ﾠpreopera ve	
 ﾠstaging	
 ﾠCT	
 ﾠof	
 ﾠchest	
 ﾠ and	
 ﾠ abdomen	
 ﾠfor	
 ﾠpa ents	
 ﾠwith	
 ﾠCRC	
 ﾠhas	
 ﾠ
been	
 ﾠperformed	
 ﾠas	
 ﾠpart	
 ﾠof	
 ﾠour	
 ﾠregional	
 ﾠguidelines.	
 ﾠIn	
 ﾠthis	
 ﾠobserva onal	
 ﾠcohort	
 ﾠstudy,	
 ﾠ
an	
 ﾠanalysis	
 ﾠon	
 ﾠoutcome	
 ﾠwas	
 ﾠdone	
 ﾠa er	
 ﾠinclusion	
 ﾠof	
 ﾠ200	
 ﾠconsecu ve	
 ﾠpa ents.
Results.	
 ﾠSynchronous	
 ﾠmetastases	
 ﾠwere	
 ﾠpresent	
 ﾠin	
 ﾠ60	
 ﾠpa ents	
 ﾠ(30%).	
 ﾠStaging	
 ﾠchest	
 ﾠCT	
 ﾠ
revealed	
 ﾠ pulmonary	
 ﾠmetastases	
 ﾠin	
 ﾠ 6	
 ﾠpa ents,	
 ﾠwith	
 ﾠ 1	
 ﾠfalse	
 ﾠposi ve	
 ﾠﬁnding.	
 ﾠIn	
 ﾠ 50	
 ﾠ
pa ents	
 ﾠindeterminate	
 ﾠlesions	
 ﾠwere	
 ﾠseen	
 ﾠon	
 ﾠchest	
 ﾠCT	
 ﾠ(25%).	
 ﾠThese	
 ﾠwere	
 ﾠdiagnosed	
 ﾠ
during	
 ﾠfollow-ﾭ‐up	
 ﾠas	
 ﾠtrue	
 ﾠmetastases	
 ﾠ(n=8),	
 ﾠbronchus	
 ﾠcarcinoma	
 ﾠ(n=2),	
 ﾠbenign	
 ﾠlesions	
 ﾠ
(n=25),	
 ﾠ and	
 ﾠ remaining	
 ﾠ unknown	
 ﾠ (n=15).	
 ﾠ Ul mately,	
 ﾠ synchronous	
 ﾠ pulmonary	
 ﾠ
metastases	
 ﾠwere	
 ﾠdiagnosed	
 ﾠin	
 ﾠ13	
 ﾠpa ents	
 ﾠ(7%),	
 ﾠin	
 ﾠ6	
 ﾠpa ents	
 ﾠconﬁned	
 ﾠto	
 ﾠthe	
 ﾠlung	
 ﾠ
(3%).	
 ﾠIn	
 ﾠnone	
 ﾠof	
 ﾠthe	
 ﾠpa ents	
 ﾠthe	
 ﾠtreatment	
 ﾠplan	
 ﾠfor	
 ﾠthe	
 ﾠprimary	
 ﾠtumor	
 ﾠwas	
 ﾠchanged	
 ﾠ
based	
 ﾠon	
 ﾠthe	
 ﾠstaging	
 ﾠchest	
 ﾠCT.
Conclusion.	
 ﾠThe	
 ﾠlow	
 ﾠincidence	
 ﾠof	
 ﾠpulmonary	
 ﾠmetastases	
 ﾠand	
 ﾠminimal	
 ﾠconsequences	
 ﾠ
for	
 ﾠ the	
 ﾠtreatment	
 ﾠ plan	
 ﾠlimits	
 ﾠthe	
 ﾠclinical	
 ﾠvalue	
 ﾠof	
 ﾠrou ne	
 ﾠstaging	
 ﾠchest	
 ﾠCT	
 ﾠbefore	
 ﾠ
opera on.	
 ﾠ It	
 ﾠ has	
 ﾠ several	
 ﾠ disadvantages	
 ﾠ such	
 ﾠ as	
 ﾠ costs,	
 ﾠ radia on	
 ﾠ exposure,	
 ﾠ and	
 ﾠ
prolonged	
 ﾠ uncertainty	
 ﾠbecause	
 ﾠ of	
 ﾠ the	
 ﾠ frequent	
 ﾠ ﬁnding	
 ﾠ of	
 ﾠ indeterminate	
 ﾠ lesions.	
 ﾠ
Based	
 ﾠon	
 ﾠthis	
 ﾠstudy,	
 ﾠa	
 ﾠrou ne	
 ﾠstaging	
 ﾠchest	
 ﾠCT	
 ﾠin	
 ﾠCRC	
 ﾠpa ents	
 ﾠis	
 ﾠnot	
 ﾠadvocated.Background
Preopera ve	
 ﾠstaging	
 ﾠof	
 ﾠpa ents	
 ﾠwith	
 ﾠcolorectal	
 ﾠcarcinoma	
 ﾠ(CRC)	
 ﾠhas	
 ﾠthe	
 ﾠpoten al	
 ﾠbeneﬁt	
 ﾠ
of	
 ﾠaltering	
 ﾠtreatment	
 ﾠop ons	
 ﾠwhen	
 ﾠmetastases	
 ﾠare	
 ﾠfound.	
 ﾠSynchronous	
 ﾠmetastases	
 ﾠare	
 ﾠ
usually	
 ﾠdetected	
 ﾠin	
 ﾠthe	
 ﾠliver,	
 ﾠlung	
 ﾠand	
 ﾠperitoneal	
 ﾠcavity.	
 ﾠStaging	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠfor	
 ﾠliver	
 ﾠ
metastases	
 ﾠhas	
 ﾠresulted	
 ﾠin	
 ﾠvarious	
 ﾠnew	
 ﾠapproaches	
 ﾠaimed	
 ﾠat	
 ﾠincreasing	
 ﾠthe	
 ﾠchance	
 ﾠon	
 ﾠ
cura ve	
 ﾠtreatment.	
 ﾠIt	
 ﾠseems	
 ﾠa	
 ﾠlogical	
 ﾠnext	
 ﾠstep	
 ﾠto	
 ﾠapply	
 ﾠthis	
 ﾠapproach	
 ﾠon	
 ﾠsynchronous	
 ﾠ
pulmonary	
 ﾠmetastases	
 ﾠas	
 ﾠwell.	
 ﾠPre-ﾭ‐opera ve	
 ﾠstaging	
 ﾠwith	
 ﾠCT	
 ﾠof	
 ﾠchest	
 ﾠand	
 ﾠabdomen	
 ﾠin	
 ﾠa	
 ﾠ
rou ne	
 ﾠ‘one-ﾭ‐stop	
 ﾠshop’	
 ﾠse ng	
 ﾠalso	
 ﾠhas	
 ﾠa	
 ﾠlogis cal	
 ﾠadvantage,	
 ﾠsaving	
 ﾠ me	
 ﾠfor	
 ﾠboth	
 ﾠpa ent	
 ﾠ
and	
 ﾠphysician.	
 ﾠThe	
 ﾠclinical	
 ﾠbeneﬁt	
 ﾠof	
 ﾠa	
 ﾠstaging	
 ﾠchest	
 ﾠCT	
 ﾠhowever,	
 ﾠhas	
 ﾠbeen	
 ﾠcontroversial.	
 ﾠ
There	
 ﾠare	
 ﾠfew	
 ﾠstudies	
 ﾠdescribing	
 ﾠthe	
 ﾠoutcome	
 ﾠand	
 ﾠclinical	
 ﾠrelevance	
 ﾠof	
 ﾠa	
 ﾠstaging	
 ﾠchest	
 ﾠCT.
1-ﾭ‐5	
 ﾠThe	
 ﾠmain	
 ﾠproblem	
 ﾠof	
 ﾠstaging	
 ﾠwith	
 ﾠchest	
 ﾠCT	
 ﾠlies	
 ﾠin	
 ﾠthe	
 ﾠfrequent	
 ﾠﬁnding	
 ﾠof	
 ﾠindeterminate	
 ﾠ
lesions	
 ﾠ(20-ﾭ‐30%).	
 ﾠ	
 ﾠThese	
 ﾠlesions	
 ﾠare	
 ﾠusually	
 ﾠdiﬃcult	
 ﾠto	
 ﾠdetermine	
 ﾠand	
 ﾠseldom	
 ﾠmalignant	
 ﾠ
(10-ﾭ‐20%).1,	
 ﾠ3	
 ﾠThe	
 ﾠmain	
 ﾠadvice	
 ﾠis	
 ﾠnot	
 ﾠto	
 ﾠdelay	
 ﾠtreatment	
 ﾠof	
 ﾠthe	
 ﾠprimary	
 ﾠtumor	
 ﾠor	
 ﾠof	
 ﾠliver	
 ﾠ
metastases	
 ﾠwhen	
 ﾠindeterminate	
 ﾠlesions	
 ﾠare	
 ﾠfound.2,	
 ﾠ3,	
 ﾠ6	
 ﾠThe	
 ﾠoutcome	
 ﾠcan	
 ﾠbe	
 ﾠdebated,	
 ﾠ
because	
 ﾠin	
 ﾠmost	
 ﾠof	
 ﾠthese	
 ﾠstudies	
 ﾠthe	
 ﾠnumber	
 ﾠof	
 ﾠpa ents	
 ﾠwas	
 ﾠlimited	
 ﾠor	
 ﾠwere	
 ﾠcarried	
 ﾠout	
 ﾠ
more	
 ﾠthen	
 ﾠ10	
 ﾠyears	
 ﾠago.	
 ﾠAccurate	
 ﾠstaging	
 ﾠis	
 ﾠincreasingly	
 ﾠimportant	
 ﾠin	
 ﾠthe	
 ﾠoncological	
 ﾠ
mul disciplinary	
 ﾠtreatment	
 ﾠplan	
 ﾠof	
 ﾠCRC.	
 ﾠRapid	
 ﾠtechnical	
 ﾠadvancements	
 ﾠand	
 ﾠincreasing	
 ﾠ
knowledge	
 ﾠdue	
 ﾠto	
 ﾠhistopathological	
 ﾠcorrela on	
 ﾠstudies	
 ﾠ7,	
 ﾠ8	
 ﾠenhance	
 ﾠthe	
 ﾠdetermina on	
 ﾠof	
 ﾠ
pulmonary	
 ﾠanomalies	
 ﾠon	
 ﾠchest	
 ﾠCT.	
 ﾠFor	
 ﾠthese	
 ﾠreasons	
 ﾠrou ne	
 ﾠstaging	
 ﾠwith	
 ﾠabdominal	
 ﾠand	
 ﾠ
chest	
 ﾠCT	
 ﾠwas	
 ﾠdecided	
 ﾠupon	
 ﾠas	
 ﾠa	
 ﾠpart	
 ﾠof	
 ﾠour	
 ﾠregional	
 ﾠguidelines	
 ﾠfor	
 ﾠcolorectal	
 ﾠcancer.	
 ﾠThe	
 ﾠ
aim	
 ﾠof	
 ﾠthis	
 ﾠstudy	
 ﾠwas	
 ﾠto	
 ﾠanalyze	
 ﾠthe	
 ﾠoutcome	
 ﾠand	
 ﾠclinical	
 ﾠbeneﬁt	
 ﾠof	
 ﾠrou ne	
 ﾠstaging	
 ﾠwith	
 ﾠ
chest	
 ﾠCT	
 ﾠa er	
 ﾠinclusion	
 ﾠof	
 ﾠa	
 ﾠconsecu ve	
 ﾠseries	
 ﾠof	
 ﾠ200	
 ﾠpa ents	
 ﾠwith	
 ﾠcolorectal	
 ﾠcancer.	
 ﾠ
Methods
The	
 ﾠMedical	
 ﾠSpectrum	
 ﾠTwente	
 ﾠis	
 ﾠa	
 ﾠlarge	
 ﾠteaching	
 ﾠhospital	
 ﾠin	
 ﾠthe	
 ﾠEastern	
 ﾠpart	
 ﾠof	
 ﾠthe	
 ﾠ
Netherlands	
 ﾠthat	
 ﾠfunc ons	
 ﾠas	
 ﾠa	
 ﾠreferral	
 ﾠcenter	
 ﾠfor	
 ﾠliver	
 ﾠand	
 ﾠlung	
 ﾠsurgery.	
 ﾠAll	
 ﾠpa ents	
 ﾠ
operated	
 ﾠin	
 ﾠour	
 ﾠhospital	
 ﾠfor	
 ﾠCRC	
 ﾠare	
 ﾠprospec vely	
 ﾠregistered	
 ﾠin	
 ﾠa	
 ﾠdatabase	
 ﾠdesigned	
 ﾠfor	
 ﾠ
colorectal	
 ﾠsurgery,	
 ﾠincluding	
 ﾠpa ent	
 ﾠ-ﾭ‐,	
 ﾠtreatment-ﾭ‐	
 ﾠand	
 ﾠhistopathological	
 ﾠcharacteris cs,	
 ﾠ
outcome	
 ﾠand	
 ﾠfollow-ﾭ‐up.	
 ﾠFrom	
 ﾠJanuary	
 ﾠ2007,	
 ﾠrou ne	
 ﾠpre-ﾭ‐opera ve	
 ﾠstaging	
 ﾠCT	
 ﾠof	
 ﾠchest	
 ﾠand	
 ﾠ
abdomen	
 ﾠfor	
 ﾠpa ents	
 ﾠwith	
 ﾠCRC	
 ﾠwas	
 ﾠperformed	
 ﾠas	
 ﾠpart	
 ﾠof	
 ﾠour	
 ﾠregional	
 ﾠCRC	
 ﾠguidelines,	
 ﾠ
when	
 ﾠfeasible.	
 ﾠAn	
 ﾠanalysis	
 ﾠon	
 ﾠbeneﬁt	
 ﾠwas	
 ﾠintended	
 ﾠa er	
 ﾠinclusion	
 ﾠof	
 ﾠ200	
 ﾠpa ents	
 ﾠwith	
 ﾠ
staging	
 ﾠCT	
 ﾠof	
 ﾠchest	
 ﾠand	
 ﾠabdomen	
 ﾠas	
 ﾠa	
 ﾠprospec ve	
 ﾠobserva onal	
 ﾠcohort	
 ﾠstudy.	
 ﾠ
	
 ﾠ All	
 ﾠpa ents	
 ﾠwith	
 ﾠcolon	
 ﾠand	
 ﾠrectal	
 ﾠcancer	
 ﾠpresented	
 ﾠto	
 ﾠour	
 ﾠdepartment,	
 ﾠalso	
 ﾠthose	
 ﾠwith	
 ﾠ
an	
 ﾠurgent	
 ﾠor	
 ﾠacute	
 ﾠpresenta on,	
 ﾠwere	
 ﾠincluded.	
 ﾠWhen	
 ﾠdue	
 ﾠto	
 ﾠacute	
 ﾠcircumstances	
 ﾠa	
 ﾠ
staging	
 ﾠCT	
 ﾠscan	
 ﾠcould	
 ﾠnot	
 ﾠbe	
 ﾠperformed	
 ﾠbefore	
 ﾠopera on,	
 ﾠthis	
 ﾠwas	
 ﾠdone	
 ﾠwithin	
 ﾠ1	
 ﾠmonth	
 ﾠ
a er	
 ﾠthe	
 ﾠopera on.	
 ﾠPa ents	
 ﾠwith	
 ﾠrectal	
 ﾠcancer	
 ﾠat	
 ﾠ0-ﾭ‐10	
 ﾠcm	
 ﾠfrom	
 ﾠthe	
 ﾠanal	
 ﾠverge	
 ﾠwere	
 ﾠ
addi onally	
 ﾠstaged	
 ﾠwith	
 ﾠa	
 ﾠpelvic	
 ﾠMRI	
 ﾠfor	
 ﾠes ma on	
 ﾠof	
 ﾠthe	
 ﾠlocal	
 ﾠinvasion	
 ﾠ(cTN	
 ﾠstage).	
 ﾠIn	
 ﾠ
32case	
 ﾠof	
 ﾠcT4	
 ﾠtumours	
 ﾠor	
 ﾠcT3	
 ﾠtumours	
 ﾠwith	
 ﾠa	
 ﾠdistance	
 ﾠ<	
 ﾠ1	
 ﾠmm	
 ﾠfrom	
 ﾠthe	
 ﾠmesorectal	
 ﾠfascia,	
 ﾠa	
 ﾠ
long	
 ﾠschedule	
 ﾠchemoradia on	
 ﾠconsis ng	
 ﾠof	
 ﾠ25x2	
 ﾠGy	
 ﾠcombined	
 ﾠwith	
 ﾠoral	
 ﾠcapecitabine	
 ﾠwas	
 ﾠ
given,	
 ﾠfollowed	
 ﾠby	
 ﾠsurgery	
 ﾠ6	
 ﾠto	
 ﾠ8	
 ﾠweeks	
 ﾠlater.	
 ﾠIn	
 ﾠcase	
 ﾠof	
 ﾠcT3	
 ﾠtumours	
 ﾠwith	
 ﾠa	
 ﾠdistance	
 ﾠof	
 ﾠ>	
 ﾠ1	
 ﾠ
mm	
 ﾠfrom	
 ﾠthe	
 ﾠmesorectal	
 ﾠfascia,	
 ﾠa	
 ﾠshort	
 ﾠschedule	
 ﾠradiotherapy	
 ﾠconsis ng	
 ﾠof	
 ﾠ5x5	
 ﾠGy	
 ﾠwas	
 ﾠ
given,	
 ﾠfollowed	
 ﾠby	
 ﾠsurgery	
 ﾠin	
 ﾠthe	
 ﾠfollowing	
 ﾠweek.	
 ﾠBoth	
 ﾠaccording	
 ﾠto	
 ﾠthe	
 ﾠDutch	
 ﾠguidelines	
 ﾠ
for	
 ﾠrectal	
 ﾠcancer.	
 ﾠA	
 ﾠCT	
 ﾠscan	
 ﾠof	
 ﾠchest	
 ﾠand	
 ﾠabdomen	
 ﾠwas	
 ﾠperformed	
 ﾠon	
 ﾠa	
 ﾠ16	
 ﾠand	
 ﾠ64	
 ﾠslice	
 ﾠ
scanner	
 ﾠ(Toshiba	
 ﾠAquillion	
 ﾠ16	
 ﾠand	
 ﾠ64)	
 ﾠa er	
 ﾠintravenous	
 ﾠcontrast	
 ﾠinjec on	
 ﾠ(visipaque	
 ﾠ320,	
 ﾠ
90	
 ﾠml,	
 ﾠ3ml/s.),	
 ﾠin	
 ﾠthe	
 ﾠportal	
 ﾠvenous	
 ﾠphase,	
 ﾠwith	
 ﾠa	
 ﾠslice	
 ﾠthickness	
 ﾠof	
 ﾠ1	
 ﾠmm	
 ﾠand	
 ﾠa	
 ﾠ
reconstruc on	
 ﾠof	
 ﾠ0.8	
 ﾠmm.	
 ﾠLesions	
 ﾠwere	
 ﾠevaluated	
 ﾠon	
 ﾠdensity,	
 ﾠnumber	
 ﾠof	
 ﾠlesions,	
 ﾠ
morphology,	
 ﾠlocaliza on	
 ﾠand	
 ﾠsize.	
 ﾠThe	
 ﾠlesions	
 ﾠfound	
 ﾠon	
 ﾠchest	
 ﾠCT	
 ﾠwere	
 ﾠdeﬁned	
 ﾠby	
 ﾠthe	
 ﾠ
radiologists	
 ﾠas	
 ﾠbenign,	
 ﾠmalignant	
 ﾠor	
 ﾠindeterminate.	
 ﾠIndeterminate	
 ﾠlesions	
 ﾠare	
 ﾠdeﬁned	
 ﾠas	
 ﾠ
lesions	
 ﾠseen	
 ﾠon	
 ﾠchest	
 ﾠCT	
 ﾠthat	
 ﾠcould	
 ﾠnot	
 ﾠbe	
 ﾠjudged	
 ﾠby	
 ﾠthe	
 ﾠradiologist	
 ﾠas	
 ﾠeither	
 ﾠbenign	
 ﾠor	
 ﾠ
malignant.	
 ﾠ
	
 ﾠ Follow-ﾭ‐up	
 ﾠwas	
 ﾠdone	
 ﾠin	
 ﾠall	
 ﾠpa ents	
 ﾠwhen	
 ﾠfeasible	
 ﾠand	
 ﾠconsisted	
 ﾠof	
 ﾠ3-ﾭ‐monthly	
 ﾠvisits	
 ﾠwith	
 ﾠ
CEA	
 ﾠmeasurements,	
 ﾠaccording	
 ﾠto	
 ﾠthe	
 ﾠna onal	
 ﾠguidelines.	
 ﾠIndeterminate	
 ﾠpulmonary	
 ﾠlesions	
 ﾠ
were	
 ﾠre-ﾭ‐evaluated	
 ﾠduring	
 ﾠfollow-ﾭ‐up,	
 ﾠwith	
 ﾠconsidera on	
 ﾠof	
 ﾠindividual	
 ﾠpa ents’	
 ﾠ
circumstances.	
 ﾠThe	
 ﾠdeﬁni ve	
 ﾠdiagnosis	
 ﾠof	
 ﾠpulmonary	
 ﾠmetastases	
 ﾠwas	
 ﾠbased	
 ﾠon	
 ﾠimaging	
 ﾠ
(aspect	
 ﾠand	
 ﾠgrowth	
 ﾠrate	
 ﾠon	
 ﾠCT	
 ﾠand/or	
 ﾠPET	
 ﾠscanning)	
 ﾠor	
 ﾠhistological	
 ﾠconﬁrma on.	
 ﾠ
Indeterminate	
 ﾠpulmonary	
 ﾠlesions	
 ﾠwere	
 ﾠconsidered	
 ﾠbenign	
 ﾠwhen	
 ﾠthere	
 ﾠwere	
 ﾠno	
 ﾠsigns	
 ﾠof	
 ﾠ
malignant	
 ﾠgrowth	
 ﾠon	
 ﾠrepeat	
 ﾠchest	
 ﾠCT	
 ﾠand	
 ﾠno	
 ﾠincrease	
 ﾠin	
 ﾠCEA	
 ﾠa er	
 ﾠat	
 ﾠleast	
 ﾠone	
 ﾠyear	
 ﾠof	
 ﾠ
follow-ﾭ‐up.	
 ﾠ
Results
The	
 ﾠ200	
 ﾠpa ents	
 ﾠwere	
 ﾠincluded	
 ﾠbetween	
 ﾠJanuary	
 ﾠ2007	
 ﾠand	
 ﾠAugust	
 ﾠ2008	
 ﾠ(Table	
 ﾠ1).	
 ﾠElec ve	
 ﾠ
procedures	
 ﾠwere	
 ﾠdone	
 ﾠin	
 ﾠ164	
 ﾠpa ents	
 ﾠ(81%).	
 ﾠUrgent	
 ﾠor	
 ﾠacute	
 ﾠprocedures	
 ﾠwere	
 ﾠdone	
 ﾠin	
 ﾠ36	
 ﾠ
pa ents	
 ﾠ(19%)	
 ﾠof	
 ﾠwhom	
 ﾠ16	
 ﾠpa ents	
 ﾠhad	
 ﾠa	
 ﾠstaging	
 ﾠCT	
 ﾠa er	
 ﾠthe	
 ﾠsurgical	
 ﾠprocedure.	
 ﾠFindings	
 ﾠ
during	
 ﾠfollow-ﾭ‐up	
 ﾠ ll	
 ﾠJuly	
 ﾠ2009	
 ﾠwere	
 ﾠtaken	
 ﾠinto	
 ﾠthe	
 ﾠanalysis.
	
 ﾠ Synchronous	
 ﾠmetastases	
 ﾠin	
 ﾠthe	
 ﾠliver,	
 ﾠlung	
 ﾠand/or	
 ﾠperitoneal	
 ﾠcavity	
 ﾠwere	
 ﾠfound	
 ﾠin	
 ﾠ60	
 ﾠ
pa ents	
 ﾠof	
 ﾠthe	
 ﾠstudy	
 ﾠgroup	
 ﾠ(30%)	
 ﾠ(Table	
 ﾠ2).	
 ﾠPulmonary	
 ﾠmetastases	
 ﾠwere	
 ﾠdiagnosed	
 ﾠon	
 ﾠthe	
 ﾠ
ini al	
 ﾠchest	
 ﾠCT	
 ﾠin	
 ﾠ6	
 ﾠpa ents	
 ﾠ(3%).	
 ﾠIn	
 ﾠone	
 ﾠof	
 ﾠthese	
 ﾠsix	
 ﾠpa ents	
 ﾠthe	
 ﾠpulmonary	
 ﾠlesion	
 ﾠturned	
 ﾠ
out	
 ﾠto	
 ﾠbe	
 ﾠbenign	
 ﾠa er	
 ﾠresec on.	
 ﾠIndeterminate	
 ﾠlesions	
 ﾠwere	
 ﾠseen	
 ﾠon	
 ﾠ50	
 ﾠstaging	
 ﾠchest	
 ﾠCT’s	
 ﾠ
(25%)	
 ﾠ(Figure	
 ﾠ1).	
 ﾠAddi onal	
 ﾠdiagnos c	
 ﾠprocedures	
 ﾠdone	
 ﾠduring	
 ﾠfollow-ﾭ‐up	
 ﾠfor	
 ﾠindeterminate	
 ﾠ
lesions	
 ﾠwere	
 ﾠa	
 ﾠrepeat	
 ﾠchest	
 ﾠCT	
 ﾠscan	
 ﾠin	
 ﾠ29	
 ﾠpa ents,	
 ﾠa	
 ﾠPET	
 ﾠscan	
 ﾠin	
 ﾠ11	
 ﾠpa ents,	
 ﾠand	
 ﾠa	
 ﾠ
bronchoscopy	
 ﾠand	
 ﾠpercutaneous	
 ﾠneedle	
 ﾠbiopsy	
 ﾠin	
 ﾠ4	
 ﾠpa ents	
 ﾠ(Table	
 ﾠ3).	
 ﾠIn	
 ﾠ2	
 ﾠpa ents	
 ﾠthe	
 ﾠ
percutaneous	
 ﾠneedle	
 ﾠbiopsy	
 ﾠresulted	
 ﾠin	
 ﾠa	
 ﾠsmall	
 ﾠpneumothorax,	
 ﾠin	
 ﾠ1	
 ﾠof	
 ﾠ4	
 ﾠpa ents	
 ﾠa	
 ﾠdeﬁnite	
 ﾠ
histological	
 ﾠdiagnosis	
 ﾠcould	
 ﾠbe	
 ﾠmade.	
 ﾠIn	
 ﾠeight	
 ﾠpa ents	
 ﾠthe	
 ﾠindeterminate	
 ﾠlesions	
 ﾠwere	
 ﾠ
diagnosed	
 ﾠas	
 ﾠpulmonary	
 ﾠmetastases	
 ﾠ(16%),	
 ﾠin	
 ﾠtwo	
 ﾠpa ents	
 ﾠas	
 ﾠprimary	
 ﾠbronchus	
 ﾠcarcinoma,	
 ﾠ
33in	
 ﾠ25	
 ﾠpa ents	
 ﾠas	
 ﾠbenign	
 ﾠlesions	
 ﾠand	
 ﾠin	
 ﾠ15	
 ﾠpa ents	
 ﾠno	
 ﾠdiagnosis	
 ﾠwas	
 ﾠmade	
 ﾠ(ﬁgure	
 ﾠ1).	
 ﾠThe	
 ﾠ
 me	
 ﾠto	
 ﾠﬁnal	
 ﾠdiagnosis	
 ﾠof	
 ﾠthe	
 ﾠindeterminate	
 ﾠlesions	
 ﾠtook	
 ﾠthree	
 ﾠmonths	
 ﾠup	
 ﾠto	
 ﾠone	
 ﾠyear	
 ﾠa er	
 ﾠ
resec on	
 ﾠof	
 ﾠthe	
 ﾠprimary	
 ﾠtumor.	
 ﾠ
	
 ﾠ Ul mately,	
 ﾠ13	
 ﾠof	
 ﾠthe	
 ﾠ200	
 ﾠstudy	
 ﾠpa ents	
 ﾠhad	
 ﾠsynchronous	
 ﾠpulmonary	
 ﾠmetastases	
 ﾠ(7%)	
 ﾠ
(Table	
 ﾠ2	
 ﾠand	
 ﾠ4).	
 ﾠIn	
 ﾠ6	
 ﾠpa ents	
 ﾠthe	
 ﾠmetastases	
 ﾠwere	
 ﾠconﬁned	
 ﾠto	
 ﾠthe	
 ﾠlung	
 ﾠ(3%).	
 ﾠFour	
 ﾠof	
 ﾠthese	
 ﾠ
6	
 ﾠpa ents	
 ﾠhad	
 ﾠno	
 ﾠmesenterial	
 ﾠlymph	
 ﾠnode	
 ﾠmetastases	
 ﾠat	
 ﾠthe	
 ﾠprimary	
 ﾠtumor	
 ﾠsite.	
 ﾠThe	
 ﾠ
prevalence	
 ﾠof	
 ﾠsynchronous	
 ﾠlung	
 ﾠmetastases	
 ﾠwas	
 ﾠhigher	
 ﾠin	
 ﾠpa ents	
 ﾠwith	
 ﾠrectal	
 ﾠcancer	
 ﾠ(0-ﾭ‐15	
 ﾠ
cm	
 ﾠfrom	
 ﾠthe	
 ﾠanal	
 ﾠverge)	
 ﾠ(7	
 ﾠout	
 ﾠof	
 ﾠ71,	
 ﾠ10%)	
 ﾠthan	
 ﾠin	
 ﾠpa ents	
 ﾠwith	
 ﾠcolon	
 ﾠcancer	
 ﾠ(6	
 ﾠout	
 ﾠof	
 ﾠ129,	
 ﾠ
5%).	
 ﾠThree	
 ﾠpa ents	
 ﾠwith	
 ﾠrectal	
 ﾠtumours	
 ﾠthat	
 ﾠhad	
 ﾠneo-ﾭ‐adjuvant	
 ﾠtreatment	
 ﾠ(radia on	
 ﾠor	
 ﾠ
chemoradia on)	
 ﾠturned	
 ﾠout	
 ﾠto	
 ﾠhave	
 ﾠlung	
 ﾠmetastases	
 ﾠ(3	
 ﾠout	
 ﾠof	
 ﾠ40,	
 ﾠ8%)	
 ﾠ(Table	
 ﾠ4).	
 ﾠFrom	
 ﾠthe	
 ﾠ
47	
 ﾠpa ents	
 ﾠwith	
 ﾠliver	
 ﾠmetastases,	
 ﾠ6	
 ﾠpa ents	
 ﾠalso	
 ﾠhad	
 ﾠlung	
 ﾠmetastases	
 ﾠ(13%).	
 ﾠIn	
 ﾠtwo	
 ﾠof	
 ﾠsix	
 ﾠ
pa ents	
 ﾠthat	
 ﾠhad	
 ﾠa	
 ﾠconven onal	
 ﾠchest	
 ﾠX-ﾭ‐ray	
 ﾠas	
 ﾠwell,	
 ﾠthe	
 ﾠmetastasis	
 ﾠwere	
 ﾠvisible	
 ﾠon	
 ﾠchest	
 ﾠX-ﾭ‐
ray.	
 ﾠIn	
 ﾠnone	
 ﾠof	
 ﾠthe	
 ﾠpa ents	
 ﾠwith	
 ﾠeither	
 ﾠlung	
 ﾠmetastases	
 ﾠor	
 ﾠindeterminate	
 ﾠlesions	
 ﾠthe	
 ﾠneo-ﾭ‐
adjuvant	
 ﾠor	
 ﾠopera ve	
 ﾠplan	
 ﾠfor	
 ﾠthe	
 ﾠprimary	
 ﾠtumor	
 ﾠwas	
 ﾠchanged.	
 ﾠIn	
 ﾠtwo	
 ﾠpa ents	
 ﾠintended	
 ﾠ
cura ve	
 ﾠmetastasectomy	
 ﾠof	
 ﾠtrue	
 ﾠpulmonary	
 ﾠmetastases	
 ﾠwas	
 ﾠdone,	
 ﾠboth	
 ﾠpa ents	
 ﾠhad	
 ﾠ
widespread	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwithin	
 ﾠ10	
 ﾠmonths	
 ﾠa er	
 ﾠresec on.
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Reasons*
No evaluation 7
Deceased 6
LTFU 2
Remain
indeterminate
15
Benign
lesions
25
Bronchus
carcinoma
2
CRC
metastases
8
Indeterminate lesions lung
on chest CT
50 (25%)
CRC
metastases
5
Benign
(resection)
1
Diagnosed lung metastases
on chest CT
6 (3%)
CRC patients with staging CT
of chest and abdomen
200
Figure	
 ﾠ1.	
 ﾠOutcome	
 ﾠof	
 ﾠstaging	
 ﾠchest	
 ﾠCT	
 ﾠin	
 ﾠpa ents	
 ﾠwith	
 ﾠCRC
All	
 ﾠnumbers	
 ﾠrefer	
 ﾠto	
 ﾠthe	
 ﾠnumber	
 ﾠof	
 ﾠpa ents
*	
 ﾠReasons
No	
 ﾠevalua on:	
 ﾠin	
 ﾠthese	
 ﾠpa ents	
 ﾠthe	
 ﾠabsence	
 ﾠof	
 ﾠpresence	
 ﾠof	
 ﾠpulmonary	
 ﾠmetastases	
 ﾠwould	
 ﾠ
have	
 ﾠno	
 ﾠconsequences	
 ﾠfor	
 ﾠ(further)	
 ﾠtreatment,	
 ﾠsuch	
 ﾠas	
 ﾠwith	
 ﾠincurable	
 ﾠmetastases	
 ﾠon	
 ﾠother	
 ﾠ
loca ons	
 ﾠor	
 ﾠthe	
 ﾠwish	
 ﾠof	
 ﾠthe	
 ﾠpa ents	
 ﾠto	
 ﾠreceive	
 ﾠno	
 ﾠfurther	
 ﾠtreatment.
Deceased:	
 ﾠpa ents	
 ﾠthat	
 ﾠdied	
 ﾠduring	
 ﾠhospital	
 ﾠstay	
 ﾠor	
 ﾠwithin	
 ﾠ3	
 ﾠmonths	
 ﾠa er	
 ﾠdischarge.
LTFU:	
 ﾠlost	
 ﾠto	
 ﾠfollow-ﾭ‐up,	
 ﾠboth	
 ﾠpa ents	
 ﾠwere	
 ﾠreferred	
 ﾠto	
 ﾠother	
 ﾠhospitals	
 ﾠfor	
 ﾠreasons	
 ﾠother	
 ﾠ
then	
 ﾠthe	
 ﾠindeterminate	
 ﾠpulmonary	
 ﾠlesions.TABLE	
 ﾠ1	
 ﾠPatient	
 ﾠcharacteristics	
 ﾠ(n=200) TABLE	
 ﾠ1	
 ﾠPatient	
 ﾠcharacteristics	
 ﾠ(n=200) TABLE	
 ﾠ1	
 ﾠPatient	
 ﾠcharacteristics	
 ﾠ(n=200)
Demographics Value %
Age
Mean
Median
Range
68
70
33-ﾭ‐91
Gender
Female
Male
83
117
42%
58%
Rectal	
 ﾠcarcinoma
Rectum	
 ﾠ0-ﾭ‐5	
 ﾠcm
Rectum	
 ﾠ5-ﾭ‐10	
 ﾠcm
Rectum	
 ﾠ10-ﾭ‐15	
 ﾠcm
Colon	
 ﾠcarcinoma
71
16
34
21
129
35%
65%
Resec on	
 ﾠof	
 ﾠthe	
 ﾠprimary	
 ﾠtumor 199 99%
Neo-ﾭ‐adjuvant	
 ﾠtreatment
Neo-ﾭ‐adjuvant	
 ﾠchemoradia on	
 ﾠrectal	
 ﾠcarcinoma
Neo-ﾭ‐adjuvant	
 ﾠradiotherapy	
 ﾠ(5x5Gy)	
 ﾠrectal	
 ﾠcarcinoma
Chemotherapy
33@
7@
1*
Urgency
Elec ve	
 ﾠprocedure
Urgent	
 ﾠand	
 ﾠacute	
 ﾠprocedures
164
36
81%
19%
In	
 ﾠhospital	
 ﾠmortality
Elec ve	
 ﾠprocedures
Urgent	
 ﾠen	
 ﾠacute	
 ﾠprocedures
4
4
2%
11%
AJCC	
 ﾠstage	
 ﾠbased	
 ﾠon	
 ﾠpTNM	
 ﾠ(2002)
Stage	
 ﾠ0#
Stage	
 ﾠI
Stage	
 ﾠII
Stage	
 ﾠIII
Stage	
 ﾠIV†
6
22
56
56
60
3%
11%
28%
28%
30%
Follow-ﾭ‐up
Mean
Median
Range
19	
 ﾠmonths
19	
 ﾠmonths
12-ﾭ‐30	
 ﾠmonths
@	
 ﾠNeo-ﾭ‐adjuvant	
 ﾠtreatment	
 ﾠwas	
 ﾠgiven	
 ﾠto	
 ﾠpa ents	
 ﾠwith	
 ﾠrectal	
 ﾠcarcinoma	
 ﾠcT3-ﾭ‐4N1-ﾭ‐2	
 ﾠon	
 ﾠMRI,	
 ﾠ
located	
 ﾠat	
 ﾠ0-ﾭ‐10	
 ﾠcm	
 ﾠ(lowest	
 ﾠborder	
 ﾠof	
 ﾠthe	
 ﾠtumor)	
 ﾠfrom	
 ﾠthe	
 ﾠanal	
 ﾠverge.	
 ﾠFrom	
 ﾠ40	
 ﾠpa ents	
 ﾠthat	
 ﾠ
received	
 ﾠneo-ﾭ‐adjuvant	
 ﾠradia on	
 ﾠor	
 ﾠchemoradia on,	
 ﾠ11	
 ﾠhad	
 ﾠindeterminate	
 ﾠlesions	
 ﾠon	
 ﾠchest	
 ﾠCT.
*	
 ﾠThis	
 ﾠpa ent	
 ﾠini ally	
 ﾠreceived	
 ﾠpallia ve	
 ﾠchemotherapy	
 ﾠfor	
 ﾠasymptoma c	
 ﾠdisease	
 ﾠand	
 ﾠincurable	
 ﾠ
liver	
 ﾠmetastases.	
 ﾠThis	
 ﾠstrategy	
 ﾠwas	
 ﾠchanged	
 ﾠwhen	
 ﾠthe	
 ﾠprimary	
 ﾠtumor	
 ﾠbecame	
 ﾠsymptoma c.
#	
 ﾠComplete	
 ﾠregression	
 ﾠa er	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemoradia on	
 ﾠfor	
 ﾠrectal	
 ﾠcarcinoma	
 ﾠ(cT3-ﾭ‐4N1-ﾭ‐2)
†	
 ﾠIn	
 ﾠthis	
 ﾠtable,	
 ﾠmetastases	
 ﾠthat	
 ﾠwere	
 ﾠsuspected	
 ﾠon	
 ﾠstaging	
 ﾠCT	
 ﾠand	
 ﾠconﬁrmed	
 ﾠduring	
 ﾠfollow-ﾭ‐up	
 ﾠ
were	
 ﾠclassiﬁed	
 ﾠas	
 ﾠAJCC	
 ﾠstage	
 ﾠIV.	
 ﾠSuspected	
 ﾠmetastases	
 ﾠthat	
 ﾠwere	
 ﾠresected	
 ﾠand	
 ﾠhistologically	
 ﾠ
benign,	
 ﾠwere	
 ﾠclassiﬁed	
 ﾠas	
 ﾠstage	
 ﾠII	
 ﾠor	
 ﾠIII	
 ﾠdisease.	
 ﾠThis	
 ﾠoverview	
 ﾠtherefore	
 ﾠrepresents	
 ﾠthe	
 ﾠactual	
 ﾠ
oncological	
 ﾠstatus	
 ﾠin	
 ﾠthe	
 ﾠstudy	
 ﾠcohort.
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 ﾠ(cT3-ﾭ‐4N1-ﾭ‐2)
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 ﾠ
oncological	
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 ﾠFrom	
 ﾠ40	
 ﾠpa ents	
 ﾠthat	
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received	
 ﾠneo-ﾭ‐adjuvant	
 ﾠradia on	
 ﾠor	
 ﾠchemoradia on,	
 ﾠ11	
 ﾠhad	
 ﾠindeterminate	
 ﾠlesions	
 ﾠon	
 ﾠchest	
 ﾠCT.
*	
 ﾠThis	
 ﾠpa ent	
 ﾠini ally	
 ﾠreceived	
 ﾠpallia ve	
 ﾠchemotherapy	
 ﾠfor	
 ﾠasymptoma c	
 ﾠdisease	
 ﾠand	
 ﾠincurable	
 ﾠ
liver	
 ﾠmetastases.	
 ﾠThis	
 ﾠstrategy	
 ﾠwas	
 ﾠchanged	
 ﾠwhen	
 ﾠthe	
 ﾠprimary	
 ﾠtumor	
 ﾠbecame	
 ﾠsymptoma c.
#	
 ﾠComplete	
 ﾠregression	
 ﾠa er	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemoradia on	
 ﾠfor	
 ﾠrectal	
 ﾠcarcinoma	
 ﾠ(cT3-ﾭ‐4N1-ﾭ‐2)
†	
 ﾠIn	
 ﾠthis	
 ﾠtable,	
 ﾠmetastases	
 ﾠthat	
 ﾠwere	
 ﾠsuspected	
 ﾠon	
 ﾠstaging	
 ﾠCT	
 ﾠand	
 ﾠconﬁrmed	
 ﾠduring	
 ﾠfollow-ﾭ‐up	
 ﾠ
were	
 ﾠclassiﬁed	
 ﾠas	
 ﾠAJCC	
 ﾠstage	
 ﾠIV.	
 ﾠSuspected	
 ﾠmetastases	
 ﾠthat	
 ﾠwere	
 ﾠresected	
 ﾠand	
 ﾠhistologically	
 ﾠ
benign,	
 ﾠwere	
 ﾠclassiﬁed	
 ﾠas	
 ﾠstage	
 ﾠII	
 ﾠor	
 ﾠIII	
 ﾠdisease.	
 ﾠThis	
 ﾠoverview	
 ﾠtherefore	
 ﾠrepresents	
 ﾠthe	
 ﾠactual	
 ﾠ
oncological	
 ﾠstatus	
 ﾠin	
 ﾠthe	
 ﾠstudy	
 ﾠcohort.
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 ﾠ2	
 ﾠLocalization	
 ﾠof	
 ﾠdiagnosed	
 ﾠsynchronous	
 ﾠdistant	
 ﾠmetastases	
 ﾠ(n=60) TABLE	
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 ﾠdistant	
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 ﾠLocalization	
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 ﾠ(n=60) TABLE	
 ﾠ2	
 ﾠLocalization	
 ﾠof	
 ﾠdiagnosed	
 ﾠsynchronous	
 ﾠdistant	
 ﾠmetastases	
 ﾠ(n=60)
Incidence Incidence Cura ve	
 ﾠresec on Cura ve	
 ﾠresec on
Value % Value %
Liver	
 ﾠmetastases 47 24% 13† 28%
Lung	
 ﾠmetastases 13 7% 2# 15%
Peritoneal	
 ﾠmetastases 11 6% 1* 9%
Localiza on	
 ﾠof	
 ﾠdistant	
 ﾠmetastases
Liver
Liver	
 ﾠand	
 ﾠlung
Liver	
 ﾠand	
 ﾠperitoneal
Liver	
 ﾠ/	
 ﾠlung	
 ﾠ/	
 ﾠperitoneal
Lung
Lung	
 ﾠ/	
 ﾠperitoneal
Peritoneal
38
5
3
1
6
1
6
22%
3%
2%
0.5%
3%
0.5%
3%
13†
0
0
0
2#
0
1*
30%
This	
 ﾠtable	
 ﾠshows	
 ﾠthe	
 ﾠdeﬁnite	
 ﾠclassiﬁca on	
 ﾠa er	
 ﾠstaging,	
 ﾠopera on	
 ﾠand	
 ﾠaddi onal	
 ﾠtes ng	
 ﾠin	
 ﾠcase	
 ﾠ
of	
 ﾠindeterminate	
 ﾠlesions.
†	
 ﾠOnly	
 ﾠactual	
 ﾠcura ve	
 ﾠresec ons	
 ﾠof	
 ﾠliver	
 ﾠmetastases	
 ﾠwere	
 ﾠcounted
#	
 ﾠBoth	
 ﾠpa ents	
 ﾠhad	
 ﾠrecurrent	
 ﾠdisease	
 ﾠa er	
 ﾠcura ve	
 ﾠresec on	
 ﾠat	
 ﾠ5	
 ﾠand	
 ﾠ10	
 ﾠmonths	
 ﾠpost-ﾭ‐
opera vely
*	
 ﾠHIPEC
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TABLE	
 ﾠ3	
 ﾠAdditional	
 ﾠdiagnostic	
 ﾠtests	
 ﾠfor	
 ﾠindeterminate	
 ﾠlesions	
 ﾠ TABLE	
 ﾠ3	
 ﾠAdditional	
 ﾠdiagnostic	
 ﾠtests	
 ﾠfor	
 ﾠindeterminate	
 ﾠlesions	
 ﾠ
Pa ents
Pa ents	
 ﾠwith	
 ﾠindeterminate	
 ﾠpulmonary	
 ﾠlesions	
 ﾠ(n=50) n=
Regular	
 ﾠfollow-ﾭ‐up	
 ﾠwithout	
 ﾠaddi onal	
 ﾠdiagnos cs 9
Repeat	
 ﾠchest	
 ﾠCT	
 ﾠscan 29
PET	
 ﾠscan 11
Bronchoscopy 4
Percutaneous	
 ﾠneedle	
 ﾠbiopsy 4
Mul ple	
 ﾠdiagnos c	
 ﾠprocedures	
 ﾠwere	
 ﾠusually	
 ﾠdone	
 ﾠin	
 ﾠa	
 ﾠsingle	
 ﾠpa ent. Mul ple	
 ﾠdiagnos c	
 ﾠprocedures	
 ﾠwere	
 ﾠusually	
 ﾠdone	
 ﾠin	
 ﾠa	
 ﾠsingle	
 ﾠpa ent.
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Like	
 ﾠin	
 ﾠpreceding	
 ﾠstudies,	
 ﾠthis	
 ﾠstudy	
 ﾠshows	
 ﾠthe	
 ﾠlimited	
 ﾠclinical	
 ﾠvalue	
 ﾠof	
 ﾠa	
 ﾠrou ne	
 ﾠ
preopera ve	
 ﾠstaging	
 ﾠchest	
 ﾠCT	
 ﾠin	
 ﾠcolorectal	
 ﾠcancer	
 ﾠpa ents.	
 ﾠThe	
 ﾠincidence	
 ﾠof	
 ﾠlung	
 ﾠ
metastases	
 ﾠis	
 ﾠlow	
 ﾠ(7%),	
 ﾠespecially	
 ﾠthose	
 ﾠthat	
 ﾠare	
 ﾠconﬁned	
 ﾠto	
 ﾠthe	
 ﾠlung	
 ﾠ(3%).	
 ﾠOnly	
 ﾠin	
 ﾠ5	
 ﾠ
pa ents	
 ﾠlung	
 ﾠmetastases	
 ﾠwere	
 ﾠdiagnosed	
 ﾠbefore	
 ﾠtreatment	
 ﾠof	
 ﾠthe	
 ﾠprimary	
 ﾠtumor	
 ﾠ(2.5%).	
 ﾠ
Indeterminate	
 ﾠlesions	
 ﾠon	
 ﾠchest	
 ﾠCT	
 ﾠare	
 ﾠfrequently	
 ﾠfound	
 ﾠ(in	
 ﾠ25%	
 ﾠof	
 ﾠpa ents)	
 ﾠand	
 ﾠ
discrimina on	
 ﾠbetween	
 ﾠbenign	
 ﾠand	
 ﾠmalignant	
 ﾠlesions	
 ﾠis	
 ﾠo en	
 ﾠdiﬃcult.	
 ﾠOnly	
 ﾠa	
 ﾠminority	
 ﾠturn	
 ﾠ
out	
 ﾠto	
 ﾠbe	
 ﾠmetastases	
 ﾠ(16%).	
 ﾠStaging	
 ﾠwith	
 ﾠchest	
 ﾠCT	
 ﾠdid	
 ﾠnot	
 ﾠresult	
 ﾠin	
 ﾠa	
 ﾠchange	
 ﾠof	
 ﾠthe	
 ﾠ
treatment	
 ﾠplan	
 ﾠfor	
 ﾠthe	
 ﾠprimary	
 ﾠtumor,	
 ﾠnor	
 ﾠresulted	
 ﾠin	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠpulmonary	
 ﾠ
metastases.	
 ﾠIt	
 ﾠdoes	
 ﾠcause	
 ﾠdiagnos c	
 ﾠdilemmas,	
 ﾠprolonged	
 ﾠuncertainty	
 ﾠand	
 ﾠrequires	
 ﾠ
resources.
	
 ﾠ The	
 ﾠclinical	
 ﾠrelevance	
 ﾠof	
 ﾠstaging	
 ﾠon	
 ﾠdistant	
 ﾠmetastases	
 ﾠis	
 ﾠhighly	
 ﾠdependent	
 ﾠon	
 ﾠthe	
 ﾠ
consequences	
 ﾠfor	
 ﾠthe	
 ﾠtreatment	
 ﾠplan.	
 ﾠColorectal	
 ﾠsurgery	
 ﾠknows	
 ﾠa	
 ﾠconsiderable	
 ﾠmorbidity	
 ﾠ
and	
 ﾠmortality,	
 ﾠwhich	
 ﾠcan	
 ﾠbe	
 ﾠreduced	
 ﾠwhen	
 ﾠthe	
 ﾠpresence	
 ﾠof	
 ﾠincurable	
 ﾠdisease	
 ﾠis	
 ﾠdiagnosed	
 ﾠ
before	
 ﾠthe	
 ﾠopera on.	
 ﾠFor	
 ﾠasymptoma c	
 ﾠpa ents	
 ﾠwith	
 ﾠwidespread	
 ﾠmetastases,	
 ﾠonly	
 ﾠ
chemotherapeu c	
 ﾠtreatment	
 ﾠmight	
 ﾠbe	
 ﾠpreferable.	
 ﾠAlso	
 ﾠin	
 ﾠsymptoma c	
 ﾠpa ents	
 ﾠwith	
 ﾠ
incurable	
 ﾠdisease,	
 ﾠtreatment	
 ﾠalterna ves	
 ﾠsuch	
 ﾠas	
 ﾠsten ng	
 ﾠfor	
 ﾠimpending	
 ﾠbowel	
 ﾠ
obstruc on,	
 ﾠlimited	
 ﾠsurgery	
 ﾠwith	
 ﾠonly	
 ﾠcolostomy,	
 ﾠor	
 ﾠradia on	
 ﾠtherapy	
 ﾠin	
 ﾠbleeding	
 ﾠrectal	
 ﾠ
tumors,	
 ﾠmight	
 ﾠbe	
 ﾠbe er	
 ﾠalterna ves.	
 ﾠCurable	
 ﾠmetastases	
 ﾠfound	
 ﾠon	
 ﾠthe	
 ﾠstaging	
 ﾠCT	
 ﾠcan	
 ﾠ
result	
 ﾠin	
 ﾠalterna ve	
 ﾠstrategies	
 ﾠsuch	
 ﾠas	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemotherapy,	
 ﾠ‘liver-ﾭ‐ﬁrst’	
 ﾠapproach	
 ﾠor	
 ﾠ
simultaneous	
 ﾠresec ons.	
 ﾠIntended	
 ﾠcura ve	
 ﾠresec on	
 ﾠof	
 ﾠsynchronous	
 ﾠliver	
 ﾠmetastases	
 ﾠcan	
 ﾠ
be	
 ﾠdone	
 ﾠin	
 ﾠan	
 ﾠes mated	
 ﾠ25%	
 ﾠ-ﾭ‐	
 ﾠ40%	
 ﾠof	
 ﾠpa ents.9,	
 ﾠ10	
 ﾠConsequently,	
 ﾠaccurate	
 ﾠstaging	
 ﾠbefore	
 ﾠ
resec on	
 ﾠof	
 ﾠcolorectal	
 ﾠcancer	
 ﾠhas	
 ﾠbecome	
 ﾠa	
 ﾠrequirement	
 ﾠfor	
 ﾠop mal	
 ﾠoncological	
 ﾠ
treatment.	
 ﾠAbdominal	
 ﾠCT	
 ﾠis	
 ﾠa	
 ﾠvery	
 ﾠreliable	
 ﾠdiagnos c	
 ﾠtool	
 ﾠfor	
 ﾠliver	
 ﾠmetastases	
 ﾠand	
 ﾠhas	
 ﾠ
proven	
 ﾠto	
 ﾠbe	
 ﾠbe er	
 ﾠthan	
 ﾠnon	
 ﾠcontrast	
 ﾠenhanced	
 ﾠultrasound.9,	
 ﾠ11,	
 ﾠ12	
 ﾠHowever,	
 ﾠwhere	
 ﾠ
accurate	
 ﾠstaging	
 ﾠof	
 ﾠthe	
 ﾠliver	
 ﾠhas	
 ﾠresulted	
 ﾠin	
 ﾠchanges	
 ﾠin	
 ﾠtreatment	
 ﾠplans	
 ﾠand	
 ﾠpossible	
 ﾠ
favorable	
 ﾠoutcome,	
 ﾠthis	
 ﾠdoes	
 ﾠnot	
 ﾠseem	
 ﾠto	
 ﾠbe	
 ﾠtrue	
 ﾠfor	
 ﾠpulmonary	
 ﾠstaging	
 ﾠin	
 ﾠthis	
 ﾠstudy.	
 ﾠ
Several	
 ﾠreasons	
 ﾠwere	
 ﾠfound	
 ﾠthat	
 ﾠcontribute	
 ﾠto	
 ﾠthe	
 ﾠsuggested	
 ﾠdiﬀerence	
 ﾠbetween	
 ﾠ
synchronous	
 ﾠliver	
 ﾠand	
 ﾠlung	
 ﾠmetastases.	
 ﾠThe	
 ﾠincidence	
 ﾠof	
 ﾠlung	
 ﾠmetastases	
 ﾠis	
 ﾠmuch	
 ﾠlower	
 ﾠ
(7%)	
 ﾠand	
 ﾠthe	
 ﾠcura ve	
 ﾠop ons	
 ﾠfor	
 ﾠsynchronous	
 ﾠlung	
 ﾠmetastases	
 ﾠare	
 ﾠvery	
 ﾠlimited	
 ﾠor	
 ﾠmay	
 ﾠbe	
 ﾠ
even	
 ﾠnon-ﾭ‐existent.14	
 ﾠThis	
 ﾠmight	
 ﾠbe	
 ﾠdue	
 ﾠto	
 ﾠthe	
 ﾠbad	
 ﾠprognosis	
 ﾠof	
 ﾠsynchronous	
 ﾠpulmonary	
 ﾠ
metastases	
 ﾠas	
 ﾠan	
 ﾠexpression	
 ﾠof	
 ﾠtumor	
 ﾠbehavior,	
 ﾠas	
 ﾠhas	
 ﾠbeen	
 ﾠsuggested	
 ﾠby	
 ﾠother	
 ﾠauthors.13,	
 ﾠ
14,	
 ﾠ15	
 ﾠMetastases	
 ﾠconﬁned	
 ﾠto	
 ﾠthe	
 ﾠlung	
 ﾠare	
 ﾠrare	
 ﾠ(3%)	
 ﾠand	
 ﾠlimits	
 ﾠthe	
 ﾠvalue	
 ﾠof	
 ﾠa	
 ﾠrou ne	
 ﾠstaging	
 ﾠ
chest	
 ﾠCT	
 ﾠwhen	
 ﾠno	
 ﾠmetastases	
 ﾠare	
 ﾠfound	
 ﾠon	
 ﾠthe	
 ﾠstaging	
 ﾠabdominal	
 ﾠCT.	
 ﾠ
	
 ﾠ Small	
 ﾠnodules	
 ﾠare	
 ﾠo en	
 ﾠseen	
 ﾠon	
 ﾠchest	
 ﾠCT	
 ﾠand	
 ﾠare	
 ﾠusually	
 ﾠbenign,	
 ﾠas	
 ﾠwas	
 ﾠalso	
 ﾠfound	
 ﾠby	
 ﾠ
Brent	
 ﾠand	
 ﾠKronawi er.1,	
 ﾠ3	
 ﾠThe	
 ﾠdiﬃculty	
 ﾠwith	
 ﾠthese	
 ﾠlesions	
 ﾠis	
 ﾠthat	
 ﾠthese	
 ﾠare	
 ﾠusually	
 ﾠtoo	
 ﾠsmall	
 ﾠ
(between	
 ﾠ0.5	
 ﾠand	
 ﾠ1	
 ﾠcm)	
 ﾠto	
 ﾠevaluate	
 ﾠon	
 ﾠradiological	
 ﾠcharacteris cs	
 ﾠsuch	
 ﾠas	
 ﾠdensity	
 ﾠand	
 ﾠ
38shape.	
 ﾠDetermina on	
 ﾠof	
 ﾠthe	
 ﾠnature	
 ﾠof	
 ﾠthese	
 ﾠlesions	
 ﾠhas	
 ﾠproven	
 ﾠto	
 ﾠbe	
 ﾠrather	
 ﾠdiﬃcult.	
 ﾠPET	
 ﾠ
scanning	
 ﾠhas	
 ﾠthe	
 ﾠsame	
 ﾠdisadvantage	
 ﾠof	
 ﾠa	
 ﾠlimited	
 ﾠdiscrimina ve	
 ﾠcapacity	
 ﾠfor	
 ﾠsmall	
 ﾠlesions.	
 ﾠ
Percutaneous	
 ﾠneedle	
 ﾠbiopsies	
 ﾠfor	
 ﾠsmall	
 ﾠlesions	
 ﾠcan	
 ﾠbe	
 ﾠtechnically	
 ﾠdiﬃcult	
 ﾠand	
 ﾠare	
 ﾠprone	
 ﾠto	
 ﾠ
sampling	
 ﾠerror;	
 ﾠwhen	
 ﾠthe	
 ﾠhistological	
 ﾠresult	
 ﾠdoesn’t	
 ﾠshow	
 ﾠa	
 ﾠmalignancy	
 ﾠa	
 ﾠmetastasis	
 ﾠis	
 ﾠs ll	
 ﾠ
not	
 ﾠexcluded.	
 ﾠIt	
 ﾠcan	
 ﾠhowever	
 ﾠbe	
 ﾠharmful,	
 ﾠbecause	
 ﾠof	
 ﾠthe	
 ﾠrisk	
 ﾠof	
 ﾠpneumothorax	
 ﾠand	
 ﾠ
bleeding	
 ﾠcomplica ons.	
 ﾠIn	
 ﾠthis	
 ﾠstudy	
 ﾠit	
 ﾠtook	
 ﾠseveral	
 ﾠmonths	
 ﾠup	
 ﾠto	
 ﾠone	
 ﾠyear	
 ﾠa er	
 ﾠresec on	
 ﾠ
of	
 ﾠthe	
 ﾠprimary	
 ﾠtumor	
 ﾠbefore	
 ﾠthe	
 ﾠindeterminate	
 ﾠlesions	
 ﾠcould	
 ﾠbe	
 ﾠclassiﬁed.	
 ﾠOur	
 ﾠdeﬁni on	
 ﾠof	
 ﾠ
a	
 ﾠbenign	
 ﾠlesion,	
 ﾠwhich	
 ﾠis	
 ﾠno	
 ﾠgrowth	
 ﾠand	
 ﾠno	
 ﾠserum-ﾭ‐CEA	
 ﾠincrease	
 ﾠa er	
 ﾠone	
 ﾠyear,	
 ﾠhowever	
 ﾠis	
 ﾠ
a	
 ﾠmere	
 ﾠassump on	
 ﾠand	
 ﾠno	
 ﾠdeﬁni ve	
 ﾠprove	
 ﾠthe	
 ﾠlesion	
 ﾠis	
 ﾠtruly	
 ﾠbenign.	
 ﾠOn	
 ﾠthe	
 ﾠother	
 ﾠhand,	
 ﾠ
the	
 ﾠdura on	
 ﾠand	
 ﾠabsence	
 ﾠof	
 ﾠclinically	
 ﾠrelevant	
 ﾠdisease	
 ﾠdoes	
 ﾠimply	
 ﾠthere	
 ﾠis	
 ﾠno	
 ﾠneed	
 ﾠtrying	
 ﾠto	
 ﾠ
ﬁnd	
 ﾠthese	
 ﾠlesions	
 ﾠbefore	
 ﾠtreatment	
 ﾠof	
 ﾠthe	
 ﾠprimary	
 ﾠtumor.	
 ﾠStaging	
 ﾠwith	
 ﾠchest	
 ﾠCT	
 ﾠduring	
 ﾠ
follow-ﾭ‐up	
 ﾠmight	
 ﾠbe	
 ﾠa	
 ﾠbe er	
 ﾠalterna ve.
	
 ﾠ The	
 ﾠdiagnos c	
 ﾠdiﬃcul es	
 ﾠof	
 ﾠﬁndings	
 ﾠon	
 ﾠchest	
 ﾠCT	
 ﾠare	
 ﾠalso	
 ﾠreﬂected	
 ﾠin	
 ﾠliterature.	
 ﾠThe	
 ﾠ
reported	
 ﾠincidence	
 ﾠof	
 ﾠsynchronous	
 ﾠpulmonary	
 ﾠmetastases	
 ﾠof	
 ﾠcolorectal	
 ﾠcancer	
 ﾠvaries	
 ﾠ
largely,	
 ﾠfrom	
 ﾠ3	
 ﾠto	
 ﾠ18%.1,	
 ﾠ3,	
 ﾠ4,	
 ﾠ6	
 ﾠThis	
 ﾠis	
 ﾠlikely	
 ﾠinﬂuenced	
 ﾠby	
 ﾠthe	
 ﾠapplied	
 ﾠdeﬁni on	
 ﾠof	
 ﾠpulmonary	
 ﾠ
metastases,	
 ﾠwhich	
 ﾠis	
 ﾠusually	
 ﾠa	
 ﾠderived	
 ﾠdeﬁni on	
 ﾠdue	
 ﾠto	
 ﾠa	
 ﾠlack	
 ﾠof	
 ﾠobtainable	
 ﾠhistological	
 ﾠ
proof.	
 ﾠIn	
 ﾠthis	
 ﾠstudy	
 ﾠneither	
 ﾠthe	
 ﾠ‘golden’	
 ﾠstandard	
 ﾠfor	
 ﾠfalse	
 ﾠor	
 ﾠtrue	
 ﾠmetastases	
 ﾠwas	
 ﾠavailable.	
 ﾠ
Because	
 ﾠof	
 ﾠthe	
 ﾠused	
 ﾠcriteria	
 ﾠfor	
 ﾠtrue	
 ﾠmetastases	
 ﾠand	
 ﾠstudy	
 ﾠdesign,	
 ﾠthe	
 ﾠreal	
 ﾠincidence	
 ﾠmight	
 ﾠ
be	
 ﾠslightly	
 ﾠunderes mated.	
 ﾠIt	
 ﾠis	
 ﾠhowever	
 ﾠa	
 ﾠclose	
 ﾠapproxima on	
 ﾠof	
 ﾠthe	
 ﾠnumber	
 ﾠof	
 ﾠpa ents	
 ﾠ
with	
 ﾠclinically	
 ﾠrelevant	
 ﾠlung	
 ﾠmetastases	
 ﾠin	
 ﾠa	
 ﾠnon-ﾭ‐selected	
 ﾠpopula on.
	
 ﾠ We	
 ﾠagree	
 ﾠwith	
 ﾠprevious	
 ﾠauthors	
 ﾠ1,	
 ﾠ2,	
 ﾠ3,	
 ﾠ6	
 ﾠthat	
 ﾠsmall	
 ﾠlesions	
 ﾠon	
 ﾠchest	
 ﾠCT	
 ﾠ(<	
 ﾠ1	
 ﾠcm)	
 ﾠshould	
 ﾠbe	
 ﾠ
considered	
 ﾠof	
 ﾠlimited	
 ﾠclinical	
 ﾠrelevance	
 ﾠand	
 ﾠignored	
 ﾠin	
 ﾠchoosing	
 ﾠthe	
 ﾠini al	
 ﾠtreatment	
 ﾠplan.	
 ﾠ
The	
 ﾠﬁnding	
 ﾠof	
 ﾠlarge	
 ﾠpulmonary	
 ﾠmetastases	
 ﾠmight	
 ﾠchange	
 ﾠthe	
 ﾠtreatment	
 ﾠplan,	
 ﾠbut	
 ﾠthese	
 ﾠ
kinds	
 ﾠof	
 ﾠmetastases	
 ﾠare	
 ﾠrare	
 ﾠand	
 ﾠo en	
 ﾠvisible	
 ﾠon	
 ﾠchest	
 ﾠX-ﾭ‐ray.	
 ﾠFew	
 ﾠstudies	
 ﾠcompared	
 ﾠstaging	
 ﾠ
chest	
 ﾠCT	
 ﾠwith	
 ﾠchest	
 ﾠX-ﾭ‐ray.	
 ﾠTwo	
 ﾠstudies	
 ﾠcompared	
 ﾠa	
 ﾠnega ve	
 ﾠchest	
 ﾠX-ﾭ‐ray	
 ﾠwith	
 ﾠoutcome	
 ﾠon	
 ﾠ
chest	
 ﾠCT	
 ﾠin	
 ﾠpre-ﾭ‐opera ve	
 ﾠstaging	
 ﾠ1,	
 ﾠ6	
 ﾠconcluding	
 ﾠthat	
 ﾠa	
 ﾠstaging	
 ﾠchest	
 ﾠCT	
 ﾠhad	
 ﾠli le	
 ﾠto	
 ﾠno	
 ﾠ
addi onal	
 ﾠvalue.	
 ﾠOne	
 ﾠother	
 ﾠstudy	
 ﾠcompared	
 ﾠﬁndings	
 ﾠon	
 ﾠstaging	
 ﾠchest	
 ﾠX-ﾭ‐ray	
 ﾠwith	
 ﾠchest	
 ﾠCT.	
 ﾠ2	
 ﾠ
This	
 ﾠstudy	
 ﾠshowed	
 ﾠthat	
 ﾠin	
 ﾠ4	
 ﾠout	
 ﾠof	
 ﾠ7	
 ﾠpa ents	
 ﾠthe	
 ﾠpulmonary	
 ﾠmetastases	
 ﾠwere	
 ﾠvisible	
 ﾠon	
 ﾠ
chest	
 ﾠX-ﾭ‐ray.	
 ﾠ	
 ﾠThis	
 ﾠnumber	
 ﾠis	
 ﾠcomparable	
 ﾠto	
 ﾠthe	
 ﾠ2	
 ﾠout	
 ﾠof	
 ﾠ6	
 ﾠvisible	
 ﾠmetastases	
 ﾠon	
 ﾠchest	
 ﾠX-ﾭ‐ray	
 ﾠ
in	
 ﾠthis	
 ﾠstudy.
	
 ﾠ Concerning	
 ﾠthe	
 ﾠchange	
 ﾠof	
 ﾠtreatment	
 ﾠplan	
 ﾠin	
 ﾠcase	
 ﾠof	
 ﾠresectable	
 ﾠliver	
 ﾠmetastases,	
 ﾠ
pulmonary	
 ﾠstaging	
 ﾠwith	
 ﾠchest	
 ﾠCT	
 ﾠseems	
 ﾠthe	
 ﾠbest,	
 ﾠmost	
 ﾠsensi ve	
 ﾠop on	
 ﾠto	
 ﾠexclude	
 ﾠ
extrahepa c	
 ﾠdisease.	
 ﾠEvalua on	
 ﾠof	
 ﾠconsequences	
 ﾠfor	
 ﾠhepa c	
 ﾠmetastasectomy	
 ﾠwas	
 ﾠnot	
 ﾠthe	
 ﾠ
aim	
 ﾠof	
 ﾠthis	
 ﾠstudy	
 ﾠand	
 ﾠthe	
 ﾠpa ent	
 ﾠgroup	
 ﾠis	
 ﾠtoo	
 ﾠsmall	
 ﾠto	
 ﾠdraw	
 ﾠconclusions;	
 ﾠin	
 ﾠthe	
 ﾠ5	
 ﾠpa ents	
 ﾠ
with	
 ﾠsynchronous	
 ﾠliver-ﾭ‐	
 ﾠand	
 ﾠlung	
 ﾠmetastases,	
 ﾠthe	
 ﾠliver	
 ﾠmetastases	
 ﾠwere	
 ﾠnot	
 ﾠresectable.	
 ﾠ
Povoski	
 ﾠ6	
 ﾠdid	
 ﾠstudy	
 ﾠthis	
 ﾠspeciﬁc	
 ﾠpa ent	
 ﾠgroup	
 ﾠand	
 ﾠconcluded	
 ﾠthat	
 ﾠchest	
 ﾠCT	
 ﾠhad	
 ﾠonly	
 ﾠ
minimally	
 ﾠimproved	
 ﾠdetec on	
 ﾠof	
 ﾠmalignant	
 ﾠlesions	
 ﾠof	
 ﾠthe	
 ﾠlung	
 ﾠover	
 ﾠchest	
 ﾠX-ﾭ‐ray.	
 ﾠ
39	
 ﾠ It	
 ﾠis	
 ﾠreasonable	
 ﾠto	
 ﾠargue	
 ﾠthat	
 ﾠselected	
 ﾠpa ents	
 ﾠmight	
 ﾠbeneﬁt	
 ﾠfrom	
 ﾠa	
 ﾠstaging	
 ﾠchest	
 ﾠCT	
 ﾠ
instead	
 ﾠof	
 ﾠchest	
 ﾠX-ﾭ‐ray.	
 ﾠFor	
 ﾠinstance	
 ﾠpa ents	
 ﾠwith	
 ﾠcompromised	
 ﾠhealth	
 ﾠthat	
 ﾠare	
 ﾠabout	
 ﾠto	
 ﾠ
undergo	
 ﾠmajor	
 ﾠsurgical	
 ﾠprocedures	
 ﾠfor	
 ﾠhepa c	
 ﾠor	
 ﾠperitoneal	
 ﾠcarcinomatosis	
 ﾠor	
 ﾠpa ents	
 ﾠ
that	
 ﾠwill	
 ﾠreceive	
 ﾠneo-ﾭ‐adjuvant	
 ﾠtreatment	
 ﾠfor	
 ﾠrectal	
 ﾠcancer.	
 ﾠThe	
 ﾠla er	
 ﾠgroup	
 ﾠalso	
 ﾠbecause	
 ﾠ
pulmonary	
 ﾠmetastases	
 ﾠseem	
 ﾠto	
 ﾠoccur	
 ﾠmore	
 ﾠo en	
 ﾠin	
 ﾠrectal	
 ﾠcancer	
 ﾠthan	
 ﾠin	
 ﾠcolon	
 ﾠcancer	
 ﾠand	
 ﾠ
the	
 ﾠopera ve	
 ﾠprocedure	
 ﾠmight	
 ﾠbe	
 ﾠmore	
 ﾠextensive.	
 ﾠIn	
 ﾠour	
 ﾠstudy	
 ﾠthe	
 ﾠpropor on	
 ﾠof	
 ﾠpa ents	
 ﾠ
with	
 ﾠrectal	
 ﾠcancer,	
 ﾠespecially	
 ﾠlocated	
 ﾠ0-ﾭ‐10	
 ﾠcm	
 ﾠfrom	
 ﾠthe	
 ﾠanal	
 ﾠverge,	
 ﾠis	
 ﾠtoo	
 ﾠsmall	
 ﾠto	
 ﾠdraw	
 ﾠ
straigh orward	
 ﾠconclusions	
 ﾠfor	
 ﾠthis	
 ﾠspeciﬁc	
 ﾠgroup	
 ﾠbut	
 ﾠdeserves	
 ﾠfurther	
 ﾠstudy.	
 ﾠIt	
 ﾠis	
 ﾠhowever	
 ﾠ
likely	
 ﾠthe	
 ﾠsame	
 ﾠproblem	
 ﾠwith	
 ﾠindeterminate	
 ﾠlesions	
 ﾠon	
 ﾠchest	
 ﾠCT	
 ﾠwill	
 ﾠoccur.	
 ﾠFuture	
 ﾠstudies	
 ﾠ
on	
 ﾠimaging	
 ﾠtechniques	
 ﾠwith	
 ﾠa	
 ﾠhigher	
 ﾠdiscrimina ve	
 ﾠcapacity	
 ﾠfor	
 ﾠsmall	
 ﾠpulmonary	
 ﾠnodules	
 ﾠ
remain	
 ﾠrequired	
 ﾠto	
 ﾠimprove	
 ﾠstaging	
 ﾠin	
 ﾠhigh-ﾭ‐risk	
 ﾠpa ent	
 ﾠgroups.	
 ﾠ
	
 ﾠ Relevant	
 ﾠdisadvantages	
 ﾠother	
 ﾠthen	
 ﾠthe	
 ﾠdiagnos c	
 ﾠdiﬃcul es	
 ﾠof	
 ﾠrou ne	
 ﾠchest	
 ﾠCT	
 ﾠare	
 ﾠthe	
 ﾠ
signiﬁcant	
 ﾠradia on	
 ﾠexposure	
 ﾠand	
 ﾠcosts;	
 ﾠrou ne	
 ﾠstaging	
 ﾠwith	
 ﾠCT	
 ﾠof	
 ﾠthe	
 ﾠchest	
 ﾠtogether	
 ﾠwith	
 ﾠ
CT	
 ﾠof	
 ﾠthe	
 ﾠabdomen	
 ﾠis	
 ﾠtwice	
 ﾠas	
 ﾠexpensive	
 ﾠand	
 ﾠinduces	
 ﾠtwice	
 ﾠas	
 ﾠmuch	
 ﾠradia on	
 ﾠexposure.	
 ﾠ
When	
 ﾠindeterminate	
 ﾠlesions	
 ﾠare	
 ﾠseen,	
 ﾠit	
 ﾠmay	
 ﾠfurther	
 ﾠcause	
 ﾠa	
 ﾠprolonged	
 ﾠperiod	
 ﾠof	
 ﾠ
uncertainty,	
 ﾠunnecessary	
 ﾠanxiety	
 ﾠfor	
 ﾠpa ents	
 ﾠand	
 ﾠrela ves	
 ﾠand	
 ﾠpossibly	
 ﾠlead	
 ﾠto	
 ﾠa	
 ﾠdelay	
 ﾠin	
 ﾠ
neo-ﾭ‐adjuvant,	
 ﾠsurgical	
 ﾠand	
 ﾠadjuvant	
 ﾠtreatment.	
 ﾠThe	
 ﾠneed	
 ﾠfor	
 ﾠaddi onal	
 ﾠdiagnos c	
 ﾠ
procedures	
 ﾠsuch	
 ﾠas	
 ﾠrepeat	
 ﾠchest	
 ﾠCT’s	
 ﾠwith	
 ﾠa	
 ﾠsumma ve	
 ﾠradia on	
 ﾠexposure,	
 ﾠPET	
 ﾠscanning	
 ﾠ
or	
 ﾠpercutaneous	
 ﾠneedle	
 ﾠbiopsies,	
 ﾠfurther	
 ﾠincreases	
 ﾠcosts	
 ﾠand	
 ﾠpossible	
 ﾠharm	
 ﾠto	
 ﾠthe	
 ﾠpa ent.	
 ﾠ
	
 ﾠ To	
 ﾠconclude,	
 ﾠin	
 ﾠour	
 ﾠopinion	
 ﾠrou ne	
 ﾠstaging	
 ﾠof	
 ﾠcolorectal	
 ﾠcancer	
 ﾠpa ents	
 ﾠwith	
 ﾠchest	
 ﾠCT	
 ﾠis	
 ﾠ
not	
 ﾠadvocated	
 ﾠbased	
 ﾠon	
 ﾠthese	
 ﾠstudy	
 ﾠresults.	
 ﾠWe	
 ﾠbelieve	
 ﾠthat	
 ﾠdeﬁning	
 ﾠhigh-ﾭ‐risk	
 ﾠpa ent	
 ﾠ
groups	
 ﾠand	
 ﾠpredic ve	
 ﾠfactors	
 ﾠfor	
 ﾠpulmonary	
 ﾠmetastases	
 ﾠfollowed	
 ﾠby	
 ﾠeither	
 ﾠimmediate	
 ﾠ
staging	
 ﾠin	
 ﾠselected	
 ﾠpa ents	
 ﾠor	
 ﾠ‘delayed’	
 ﾠstaging	
 ﾠwith	
 ﾠchest	
 ﾠCT	
 ﾠduring	
 ﾠfollow-ﾭ‐up	
 ﾠmight	
 ﾠbe	
 ﾠa	
 ﾠ
be er	
 ﾠand	
 ﾠless	
 ﾠexpensive	
 ﾠalterna ve	
 ﾠto	
 ﾠiden fy	
 ﾠpa ents	
 ﾠwith	
 ﾠpulmonary	
 ﾠmetastases.	
 ﾠ
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43Results	
 ﾠof	
 ﾠa	
 ﾠna onal	
 ﾠsurvey	
 ﾠamong	
 ﾠDutch	
 ﾠ
surgeons	
 ﾠtrea ng	
 ﾠpa ents	
 ﾠwith	
 ﾠcolorectal	
 ﾠ
carcinoma.	
 ﾠCurrent	
 ﾠopinion	
 ﾠabout	
 ﾠfollow-ﾭ‐up,	
 ﾠ
treatment	
 ﾠof	
 ﾠmetastasis,	
 ﾠand	
 ﾠreasons	
 ﾠto	
 ﾠrevise
follow-ﾭ‐up	
 ﾠprac ce
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Objec ve.	
 ﾠFollow-ﾭ‐up	
 ﾠa er	
 ﾠcura ve	
 ﾠresec on	
 ﾠof	
 ﾠcolorectal	
 ﾠcarcinoma	
 ﾠ(CRC)	
 ﾠhas	
 ﾠbeen	
 ﾠ
subjected	
 ﾠto	
 ﾠdebate	
 ﾠconcerning	
 ﾠits	
 ﾠeﬀec veness	
 ﾠto	
 ﾠreduce	
 ﾠcancer	
 ﾠmortality.	
 ﾠCurrent	
 ﾠ
na onal	
 ﾠ and	
 ﾠ interna onal	
 ﾠ guidelines	
 ﾠ advise	
 ﾠ CEA	
 ﾠ measurements	
 ﾠ every	
 ﾠ 3	
 ﾠ months	
 ﾠ
during	
 ﾠ3	
 ﾠyears	
 ﾠa er	
 ﾠsurgery.	
 ﾠThe	
 ﾠcommon	
 ﾠclinical	
 ﾠprac ce	
 ﾠand	
 ﾠopinion	
 ﾠabout	
 ﾠfollow-ﾭ‐
up	
 ﾠ for	
 ﾠ colorectal	
 ﾠ carcinoma,	
 ﾠwas	
 ﾠ evaluated	
 ﾠ by	
 ﾠmeans	
 ﾠ of	
 ﾠ a	
 ﾠ survey	
 ﾠamong	
 ﾠ Dutch	
 ﾠ
general	
 ﾠsurgeons.
Methods.	
 ﾠA	
 ﾠweb-ﾭ‐based	
 ﾠ survey	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠa er	
 ﾠtreatment	
 ﾠof	
 ﾠCRC	
 ﾠwas	
 ﾠsent	
 ﾠ to	
 ﾠall	
 ﾠ
registered	
 ﾠDutch	
 ﾠgeneral	
 ﾠsurgeons.	
 ﾠA	
 ﾠreply	
 ﾠfrom	
 ﾠ246	
 ﾠsurgeons	
 ﾠtrea ng	
 ﾠpa ents	
 ﾠfor	
 ﾠ
colorectal	
 ﾠcarcinoma	
 ﾠin	
 ﾠ105	
 ﾠout	
 ﾠof	
 ﾠ118	
 ﾠhospitals	
 ﾠwas	
 ﾠreceived	
 ﾠ(response	
 ﾠrate	
 ﾠ91%).	
 ﾠ
Ques ons	
 ﾠrelated	
 ﾠto	
 ﾠactual	
 ﾠfollowup	
 ﾠprotocol,	
 ﾠopinion	
 ﾠabout	
 ﾠserum	
 ﾠCEA	
 ﾠmonitoring,	
 ﾠ
liver	
 ﾠ and/or	
 ﾠ lung	
 ﾠ metastasectomy,	
 ﾠ and	
 ﾠ mo va on	
 ﾠ to	
 ﾠ par cipate	
 ﾠ in	
 ﾠ a	
 ﾠ new	
 ﾠ trial	
 ﾠ
concerning	
 ﾠfollow-ﾭ‐up.
Results.	
 ﾠFor	
 ﾠthe	
 ﾠmajority	
 ﾠof	
 ﾠsurgeons	
 ﾠthe	
 ﾠlength	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠwas	
 ﾠinﬂuenced	
 ﾠby	
 ﾠage	
 ﾠ
of	
 ﾠ the	
 ﾠ pa ent	
 ﾠ (62%)	
 ﾠ and	
 ﾠ physical	
 ﾠ condi on	
 ﾠ (76%)	
 ﾠ prohibi ng	
 ﾠ hepa c	
 ﾠ
metastasectomy.	
 ﾠ The	
 ﾠ generally	
 ﾠ accepted	
 ﾠ follow-ﾭ‐up	
 ﾠ protocol	
 ﾠ consisted	
 ﾠ of	
 ﾠ CEA	
 ﾠ
measurements	
 ﾠ every	
 ﾠ 3	
 ﾠ months	
 ﾠin	
 ﾠ the	
 ﾠ ﬁrst	
 ﾠ year	
 ﾠ and	
 ﾠ six-ﾭ‐monthly	
 ﾠtherea er,	
 ﾠand	
 ﾠ
ultrasound	
 ﾠexamina on	
 ﾠof	
 ﾠthe	
 ﾠliver	
 ﾠevery	
 ﾠ6	
 ﾠmonths.	
 ﾠNearly	
 ﾠall	
 ﾠsurgeons	
 ﾠ(92%)	
 ﾠwere	
 ﾠ
willing	
 ﾠto	
 ﾠpar cipate	
 ﾠin	
 ﾠa	
 ﾠnew	
 ﾠstudy	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠprotocol.
Conclusion.	
 ﾠ The	
 ﾠadherence	
 ﾠ to	
 ﾠ na onal	
 ﾠ guidelines	
 ﾠ for	
 ﾠ the	
 ﾠ follow-ﾭ‐up	
 ﾠ of	
 ﾠ colorectal	
 ﾠ
carcinoma	
 ﾠis	
 ﾠ low.	
 ﾠThe	
 ﾠ indis nctness	
 ﾠ about	
 ﾠ follow-ﾭ‐up	
 ﾠ a er	
 ﾠ cura ve	
 ﾠ treatment	
 ﾠ of	
 ﾠ
colorectal	
 ﾠcarcinoma	
 ﾠalso	
 ﾠaﬀects	
 ﾠclinical	
 ﾠprac ce.	
 ﾠRecent	
 ﾠadvancements	
 ﾠin	
 ﾠimaging	
 ﾠ
techniques,	
 ﾠliver	
 ﾠ and	
 ﾠ lung	
 ﾠsurgery	
 ﾠhave	
 ﾠchanged	
 ﾠ circumstances,	
 ﾠwhich	
 ﾠ are	
 ﾠnot	
 ﾠyet	
 ﾠ
an cipated	
 ﾠupon	
 ﾠin	
 ﾠ current	
 ﾠguidelines.	
 ﾠRenewal	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠbased	
 ﾠupon	
 ﾠscien ﬁc	
 ﾠ
evidence	
 ﾠis	
 ﾠrequired.Introduc on
There	
 ﾠis	
 ﾠcontroversy	
 ﾠregarding	
 ﾠfollow-ﾭ‐up	
 ﾠa er	
 ﾠcura ve	
 ﾠresec on	
 ﾠof	
 ﾠcolorectal	
 ﾠcarcinoma	
 ﾠ
(CRC)	
 ﾠregarding	
 ﾠits	
 ﾠeﬀec veness	
 ﾠin	
 ﾠreducing	
 ﾠcancer	
 ﾠmortality.	
 ﾠNo	
 ﾠclinical	
 ﾠtrial	
 ﾠor	
 ﾠmeta-ﾭ‐
analysis	
 ﾠhas	
 ﾠunequivocally	
 ﾠshown	
 ﾠa	
 ﾠbeneﬁt	
 ﾠon	
 ﾠpa ent	
 ﾠsurvival.1–6	
 ﾠIn	
 ﾠthe	
 ﾠpast	
 ﾠ30	
 ﾠyears,	
 ﾠ
several	
 ﾠa empts	
 ﾠhave	
 ﾠbeen	
 ﾠmade	
 ﾠto	
 ﾠimprove	
 ﾠsurvival,	
 ﾠeither	
 ﾠby	
 ﾠadvancements	
 ﾠin	
 ﾠ
treatment	
 ﾠor	
 ﾠchanging	
 ﾠthe	
 ﾠprotocol	
 ﾠof	
 ﾠfollow-ﾭ‐up.	
 ﾠOnly	
 ﾠserum	
 ﾠCEA	
 ﾠhas	
 ﾠproven	
 ﾠto	
 ﾠbe	
 ﾠof
(limited)	
 ﾠvalue,	
 ﾠwith	
 ﾠconsistent	
 ﾠresults	
 ﾠon	
 ﾠlead	
 ﾠ me	
 ﾠbut	
 ﾠinconsistent	
 ﾠresults	
 ﾠon	
 ﾠsurvival.1,7–
17	
 ﾠCurrent	
 ﾠguide-ﾭ‐lines18–22	
 ﾠtherefore	
 ﾠadvise	
 ﾠCEA	
 ﾠmeasurement	
 ﾠevery	
 ﾠ3	
 ﾠmonths	
 ﾠover	
 ﾠ3	
 ﾠyears.	
 ﾠ
To	
 ﾠdetect	
 ﾠmetachronous	
 ﾠsecond	
 ﾠcolorectal	
 ﾠmalignancy,	
 ﾠcolonoscopy	
 ﾠis	
 ﾠadvised	
 ﾠevery	
 ﾠ3	
 ﾠ
years.20	
 ﾠDutch	
 ﾠguidelines	
 ﾠare	
 ﾠsimilar	
 ﾠto	
 ﾠthose	
 ﾠadvised	
 ﾠby	
 ﾠthe	
 ﾠAmerican	
 ﾠSociety	
 ﾠof	
 ﾠClinical	
 ﾠ
Oncology.	
 ﾠThe	
 ﾠlack	
 ﾠof	
 ﾠsolid	
 ﾠevidence	
 ﾠon	
 ﾠthe	
 ﾠbeneﬁt	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠhas	
 ﾠraised	
 ﾠthe	
 ﾠques on	
 ﾠ
whether	
 ﾠfollow-ﾭ‐up	
 ﾠshould	
 ﾠbe	
 ﾠcon nued.	
 ﾠTechnical	
 ﾠdevelopments	
 ﾠin	
 ﾠimaging	
 ﾠand	
 ﾠincreased	
 ﾠ
use	
 ﾠof	
 ﾠliver	
 ﾠand	
 ﾠlung	
 ﾠsurgery	
 ﾠfor	
 ﾠmetasta c	
 ﾠdisease	
 ﾠoutdate	
 ﾠpresent	
 ﾠguidelines	
 ﾠsince	
 ﾠthey	
 ﾠ
s ll	
 ﾠreﬂect	
 ﾠthe	
 ﾠresults	
 ﾠfrom	
 ﾠstudies	
 ﾠthat	
 ﾠwere	
 ﾠdone	
 ﾠbefore	
 ﾠthese	
 ﾠdevelopments.
	
 ﾠ A	
 ﾠsurvey	
 ﾠwas	
 ﾠundertaken	
 ﾠamong	
 ﾠDutch	
 ﾠgeneral	
 ﾠsurgeons	
 ﾠtrea ng	
 ﾠpa ents	
 ﾠwith	
 ﾠ
colorectal	
 ﾠcarcinoma	
 ﾠto	
 ﾠassess	
 ﾠthe	
 ﾠopinion	
 ﾠon	
 ﾠdiagnos c	
 ﾠmethods	
 ﾠused	
 ﾠin	
 ﾠfollow-ﾭ‐	
 ﾠup,	
 ﾠthe	
 ﾠ
adherence	
 ﾠto	
 ﾠna onal	
 ﾠguidelines	
 ﾠconcerning	
 ﾠCEA	
 ﾠmeasurement,	
 ﾠand	
 ﾠthe	
 ﾠtreatment	
 ﾠof	
 ﾠ
recurrent	
 ﾠdisease.	
 ﾠThe	
 ﾠmo va on	
 ﾠof	
 ﾠthe	
 ﾠrespondents	
 ﾠto	
 ﾠpar cipate	
 ﾠin	
 ﾠnew	
 ﾠstudies	
 ﾠ
concerning	
 ﾠfollow-ﾭ‐up	
 ﾠwas	
 ﾠalso	
 ﾠevaluated.
Methods
A	
 ﾠrequest	
 ﾠto	
 ﾠcomplete	
 ﾠa	
 ﾠweb-ﾭ‐based	
 ﾠsurvey	
 ﾠwas	
 ﾠsent	
 ﾠto	
 ﾠall	
 ﾠregistered	
 ﾠgeneral	
 ﾠsurgeons	
 ﾠin	
 ﾠ
the	
 ﾠNetherlands	
 ﾠ(n=878).	
 ﾠA	
 ﾠreply	
 ﾠwas	
 ﾠreceived	
 ﾠfrom	
 ﾠ246	
 ﾠsurgeons	
 ﾠtrea ng	
 ﾠpa ents	
 ﾠwith	
 ﾠ
colorectal	
 ﾠcarcinoma	
 ﾠfrom	
 ﾠ105	
 ﾠdiﬀerent	
 ﾠhospitals	
 ﾠout	
 ﾠof	
 ﾠa	
 ﾠtotal	
 ﾠof	
 ﾠ116	
 ﾠhospitals	
 ﾠin	
 ﾠthe	
 ﾠ
Netherlands	
 ﾠwith	
 ﾠa	
 ﾠsurgical	
 ﾠdepartment,	
 ﾠgiving	
 ﾠa	
 ﾠresponse	
 ﾠrate	
 ﾠof	
 ﾠ91%.	
 ﾠTo	
 ﾠdetect	
 ﾠpossible	
 ﾠ
bias	
 ﾠthrough	
 ﾠdiﬀerences	
 ﾠin	
 ﾠresponse	
 ﾠrate	
 ﾠwithin	
 ﾠhospitals,	
 ﾠthe	
 ﾠoutcome	
 ﾠwas	
 ﾠalso	
 ﾠcalculated	
 ﾠ
using	
 ﾠonly	
 ﾠone	
 ﾠrepresenta ve	
 ﾠper	
 ﾠhospital.	
 ﾠIn	
 ﾠcomparison	
 ﾠwith	
 ﾠthe	
 ﾠoutcome	
 ﾠfrom	
 ﾠall	
 ﾠ246	
 ﾠ
surgeons,	
 ﾠthere	
 ﾠwere	
 ﾠno	
 ﾠdiﬀerences.	
 ﾠThe	
 ﾠsurvey	
 ﾠincluded	
 ﾠ17	
 ﾠques ons,	
 ﾠwith	
 ﾠa	
 ﾠtotal	
 ﾠof
seven	
 ﾠfree	
 ﾠanswers	
 ﾠthat	
 ﾠwere	
 ﾠcategorized	
 ﾠa erwards.	
 ﾠThey	
 ﾠrelated	
 ﾠto	
 ﾠthe	
 ﾠindica on	
 ﾠfor	
 ﾠ
follow	
 ﾠup,	
 ﾠactual	
 ﾠlocal	
 ﾠfollow-ﾭ‐up	
 ﾠprac ce,	
 ﾠapplica on	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurement	
 ﾠand
opinion	
 ﾠabout	
 ﾠserum	
 ﾠCEA	
 ﾠmonitoring	
 ﾠin	
 ﾠfollow	
 ﾠup.	
 ﾠThe	
 ﾠuse	
 ﾠand	
 ﾠavailability	
 ﾠof	
 ﾠother	
 ﾠ
diagnos c	
 ﾠmethods,	
 ﾠboth	
 ﾠfor	
 ﾠscreening	
 ﾠand	
 ﾠevalua on	
 ﾠof	
 ﾠsuspected	
 ﾠmetastases,	
 ﾠand	
 ﾠ
prac ce	
 ﾠconcerning	
 ﾠtreatment	
 ﾠof	
 ﾠliver	
 ﾠand	
 ﾠlung	
 ﾠmetastases	
 ﾠwere	
 ﾠevaluated.	
 ﾠFinally	
 ﾠthe	
 ﾠ
opinion	
 ﾠand	
 ﾠfeasibility	
 ﾠfor	
 ﾠa	
 ﾠnew	
 ﾠstudy,	
 ﾠin	
 ﾠresponse	
 ﾠto	
 ﾠa	
 ﾠproposi on	
 ﾠin	
 ﾠthe	
 ﾠques on-ﾭ‐
naire,	
 ﾠwas	
 ﾠsought.
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Each	
 ﾠsurgeon	
 ﾠtreated	
 ﾠapproximately	
 ﾠ30	
 ﾠpa ents	
 ﾠwith	
 ﾠCRC	
 ﾠper	
 ﾠyear.	
 ﾠThe	
 ﾠlength	
 ﾠof	
 ﾠfollow	
 ﾠup	
 ﾠ
was	
 ﾠinﬂuenced	
 ﾠby	
 ﾠage	
 ﾠaccording	
 ﾠto	
 ﾠ62%	
 ﾠ(n	
 ﾠ=	
 ﾠ153)	
 ﾠand	
 ﾠphysical	
 ﾠcondi on	
 ﾠprohibi ng	
 ﾠ
hepa c	
 ﾠmetastasectomy	
 ﾠaccording	
 ﾠto	
 ﾠ76%	
 ﾠ(n	
 ﾠ=	
 ﾠ187).	
 ﾠUsually	
 ﾠa er	
 ﾠthe	
 ﾠage	
 ﾠof	
 ﾠ80	
 ﾠyears	
 ﾠ
follow-ﾭ‐up
was	
 ﾠlimited.	
 ﾠIn	
 ﾠTable	
 ﾠ1,	
 ﾠthe	
 ﾠpercentage	
 ﾠof	
 ﾠsurgeons	
 ﾠwho	
 ﾠadhered	
 ﾠto	
 ﾠa	
 ﾠcertain	
 ﾠfollow-ﾭ‐up	
 ﾠtest	
 ﾠ
at	
 ﾠa	
 ﾠspeciﬁc	
 ﾠmoment	
 ﾠis	
 ﾠgiven.	
 ﾠIn	
 ﾠgeneral	
 ﾠCEA	
 ﾠwas	
 ﾠmeasured	
 ﾠwith	
 ﾠa	
 ﾠlower	
 ﾠintensity	
 ﾠthan
guideline	
 ﾠadvice,	
 ﾠespecially	
 ﾠin	
 ﾠthe	
 ﾠsecond	
 ﾠand	
 ﾠthird	
 ﾠyear,	
 ﾠand	
 ﾠultrasound	
 ﾠwas	
 ﾠused	
 ﾠ
regularly.	
 ﾠColonoscopy	
 ﾠwas	
 ﾠregularly	
 ﾠdone	
 ﾠin	
 ﾠyear	
 ﾠ1,	
 ﾠ3	
 ﾠand	
 ﾠ5	
 ﾠand	
 ﾠone-ﾭ‐third	
 ﾠrequested	
 ﾠa	
 ﾠ
yearly	
 ﾠchest	
 ﾠX-ﾭ‐ray.	
 ﾠThe	
 ﾠmajority	
 ﾠof	
 ﾠsurgeons	
 ﾠ(65%,	
 ﾠn	
 ﾠ1/4	
 ﾠ161)	
 ﾠused	
 ﾠthe	
 ﾠthresholds	
 ﾠfor	
 ﾠthe	
 ﾠ
CEA	
 ﾠvalue	
 ﾠas	
 ﾠsuggested	
 ﾠin	
 ﾠthe	
 ﾠques onnaire	
 ﾠas	
 ﾠfollows:	
 ﾠCEA	
 ﾠ<	
 ﾠ5	
 ﾠng/ml:	
 ﾠno	
 ﾠac on,	
 ﾠCEA	
 ﾠ>	
 ﾠ5	
 ﾠ<	
 ﾠ
10	
 ﾠng/ml:	
 ﾠmonthly	
 ﾠmeasurement,	
 ﾠevalua on	
 ﾠfor	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwhen	
 ﾠCEA	
 ﾠis	
 ﾠrising,	
 ﾠCEA	
 ﾠ
>	
 ﾠ10	
 ﾠng/
ml:	
 ﾠevalua on	
 ﾠfor	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠCEA	
 ﾠwas	
 ﾠnot	
 ﾠmeasured	
 ﾠat	
 ﾠall	
 ﾠby	
 ﾠ6%	
 ﾠof	
 ﾠrespondents,	
 ﾠ
CEA-ﾭ‐rise	
 ﾠor	
 ﾠdoubling	
 ﾠ me	
 ﾠwas	
 ﾠused	
 ﾠby	
 ﾠ14%,	
 ﾠa	
 ﾠlower	
 ﾠthreshold	
 ﾠwas	
 ﾠapplied	
 ﾠby	
 ﾠ7%	
 ﾠand	
 ﾠa	
 ﾠ
higher	
 ﾠthreshold	
 ﾠby	
 ﾠ2%.	
 ﾠ
The	
 ﾠmajority	
 ﾠ(67%)	
 ﾠchose	
 ﾠhelical	
 ﾠcomputed	
 ﾠtomography	
 ﾠ(CT)	
 ﾠscanning	
 ﾠof	
 ﾠthe	
 ﾠchest	
 ﾠand	
 ﾠ
abdomen	
 ﾠfor	
 ﾠevalua on	
 ﾠof	
 ﾠsuspected	
 ﾠrecurrent	
 ﾠdisease,	
 ﾠfollowed	
 ﾠby	
 ﾠpositron	
 ﾠemission	
 ﾠ
tomography	
 ﾠ(PET)	
 ﾠscanning	
 ﾠwhen	
 ﾠnothing	
 ﾠis	
 ﾠfound	
 ﾠon	
 ﾠCT.	
 ﾠUltrasound	
 ﾠwas	
 ﾠadded	
 ﾠby	
 ﾠ11%	
 ﾠof	
 ﾠ
surgeons	
 ﾠand	
 ﾠcolonoscopy	
 ﾠby	
 ﾠ4%.	
 ﾠA	
 ﾠone-ﾭ‐third	
 ﾠof	
 ﾠsurgeons	
 ﾠ(31%)	
 ﾠtrea ng	
 ﾠcolorectal	
 ﾠ
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 ﾠ1.	
 ﾠFollow-ﾭ‐up	
 ﾠscheme,	
 ﾠcurrent	
 ﾠpractice
Year 1 1 1 1 2 2 2 2 3 3 3 3 4 4 5 5
Month 3 6 9 12 3 6 9 12 3 6 9 12 6 12 6 12
Physical examination 89 78 50 78 17 72 16 74 4 49 5 47 30 55 26 66
CEA 63 78 50 83 20 69 20 78 8 47 8 74 28 60 25 67
Ultrasound liver 11 44 10 58 4 36 3 56 2 22 3 48 9 36 7 44
Chest X-ray 5 18 5 32 1 13 1 29 - 8 1 26 4 19 3 25
Colonoscopy 2 7 2 65 2 5 - 16 3 2 8 38 5 18 3 35
CT Abdomen 1 2 1 8 1 2 1 5 1 1 1 5 1 2 1 4
CT chest - 1 1 4 1 1 1 1 1 - 1 1 1 1 1 1
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light grey
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light grey
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light grey
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light grey
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light grey
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light grey
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light grey
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light grey
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light grey
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light grey
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light grey
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light grey
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light grey
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light grey
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light grey
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light grey
All numbers are %, in whole percentages. All % > 35 are black, between 15 and 35% dark grey 
and < 15% in light greycarcinoma	
 ﾠcarried	
 ﾠout	
 ﾠliver	
 ﾠresec ons	
 ﾠas	
 ﾠwell.	
 ﾠAnalysis	
 ﾠof	
 ﾠthe	
 ﾠopinion	
 ﾠconcerning	
 ﾠthe	
 ﾠ
eligibility	
 ﾠcriteria	
 ﾠfor	
 ﾠhepa c	
 ﾠmetastasectomy	
 ﾠwas	
 ﾠdone	
 ﾠfor	
 ﾠthe	
 ﾠwhole	
 ﾠgroup	
 ﾠand	
 ﾠseparately	
 ﾠ
for	
 ﾠthe	
 ﾠliver	
 ﾠsurgeons.	
 ﾠA	
 ﾠlarge	
 ﾠmajority	
 ﾠof	
 ﾠall	
 ﾠsurgeons	
 ﾠ(93%)	
 ﾠconcurred	
 ﾠwith	
 ﾠliver	
 ﾠand	
 ﾠlung	
 ﾠ
resec ons	
 ﾠfor	
 ﾠmetastasectomy.	
 ﾠA	
 ﾠminority	
 ﾠ(27%)	
 ﾠdid	
 ﾠnot	
 ﾠconsider	
 ﾠliver	
 ﾠresec on	
 ﾠindicated	
 ﾠ
when	
 ﾠresectable	
 ﾠextrahepa c	
 ﾠdisease	
 ﾠwas	
 ﾠpresent.	
 ﾠThere	
 ﾠis	
 ﾠno	
 ﾠdisagreement	
 ﾠon	
 ﾠthese	
 ﾠtwo	
 ﾠ
criteria	
 ﾠamong	
 ﾠthe	
 ﾠliver	
 ﾠsurgeons.	
 ﾠLiver	
 ﾠsurgeons	
 ﾠexpressed	
 ﾠa	
 ﾠdiﬀerent	
 ﾠopinion	
 ﾠon	
 ﾠthe	
 ﾠ
eligibility	
 ﾠfor	
 ﾠhepa c	
 ﾠmetastasectomy	
 ﾠwhen	
 ﾠlymph	
 ﾠnode	
 ﾠinvolvement	
 ﾠin	
 ﾠthe	
 ﾠ
hepatoduodenal ligament and bilobar disease were present.	
 ﾠThey	
 ﾠconsidered	
 ﾠthese	
 ﾠﬁndings	
 ﾠ
to	
 ﾠbe	
 ﾠless	
 ﾠo en	
 ﾠa	
 ﾠcontraindica on	
 ﾠfor	
 ﾠsurgery	
 ﾠ(Table	
 ﾠ2).	
 ﾠThe	
 ﾠmajority	
 ﾠof	
 ﾠsurgeons	
 ﾠ(76%)	
 ﾠfelt	
 ﾠ
that	
 ﾠthe	
 ﾠnumber	
 ﾠof	
 ﾠmetastases	
 ﾠwas	
 ﾠnot	
 ﾠa	
 ﾠdecisive	
 ﾠcriterion	
 ﾠfor	
 ﾠmetastasectomy.	
 ﾠWhen	
 ﾠthe	
 ﾠ
number	
 ﾠof	
 ﾠmetastases	
 ﾠwas	
 ﾠconsidered	
 ﾠimportant,	
 ﾠa	
 ﾠmaximum	
 ﾠof	
 ﾠthree	
 ﾠto	
 ﾠﬁve	
 ﾠwas	
 ﾠ
generally	
 ﾠregarded	
 ﾠas	
 ﾠbeing	
 ﾠamenable	
 ﾠto	
 ﾠsurgery.
	
 ﾠ Nearly	
 ﾠall	
 ﾠsurgeons	
 ﾠ(92%)	
 ﾠwere	
 ﾠwilling	
 ﾠto	
 ﾠpar cipate	
 ﾠin	
 ﾠa	
 ﾠnew	
 ﾠstudy	
 ﾠconcerning	
 ﾠ
follow-ﾭ‐up.	
 ﾠWhen	
 ﾠimaging	
 ﾠwas	
 ﾠadded	
 ﾠto	
 ﾠthe	
 ﾠproposed	
 ﾠnew	
 ﾠfollow-ﾭ‐up	
 ﾠscheme,	
 ﾠultrasound	
 ﾠ
was	
 ﾠpreferred	
 ﾠabove	
 ﾠCT	
 ﾠscan	
 ﾠof	
 ﾠthe	
 ﾠabdomen	
 ﾠby	
 ﾠgeneral	
 ﾠsurgeons.	
 ﾠWhen	
 ﾠthe	
 ﾠresults	
 ﾠwere	
 ﾠ
analysed	
 ﾠfor	
 ﾠsurgeons	
 ﾠwho	
 ﾠalso	
 ﾠperform	
 ﾠliver	
 ﾠsurgery,	
 ﾠCT	
 ﾠscanning	
 ﾠwas	
 ﾠpreferred	
 ﾠabove	
 ﾠ
ultrasound.	
 ﾠGenerally	
 ﾠimaging	
 ﾠevery	
 ﾠ6	
 ﾠmonths	
 ﾠin	
 ﾠthe	
 ﾠﬁrst	
 ﾠ2	
 ﾠyears	
 ﾠand	
 ﾠevery	
 ﾠyear	
 ﾠin	
 ﾠyears	
 ﾠ
three,	
 ﾠfour	
 ﾠand	
 ﾠﬁve	
 ﾠwas	
 ﾠsupported	
 ﾠby	
 ﾠthe	
 ﾠrespondents	
 ﾠ(Table	
 ﾠ3).	
 ﾠThe	
 ﾠmost	
 ﾠimportant	
 ﾠ
exclusion	
 ﾠcriteria	
 ﾠfor	
 ﾠmetastasectomy	
 ﾠincluded	
 ﾠage	
 ﾠand	
 ﾠphysical	
 ﾠcondi on.
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 ﾠ2.	
 ﾠEligibility	
 ﾠfor	
 ﾠhepatic	
 ﾠmetastasectomy
All	
 ﾠsurgeons
(n=246)	
 ﾠ(%)
Liver	
 ﾠsurgeons
(n=76)	
 ﾠ(%)
Macroscopic	
 ﾠresectable	
 ﾠmetastases 96,1% 98,6%
Bilobar	
 ﾠlocaliza on 81,6% 96,1%
Lymph	
 ﾠnode	
 ﾠmetastases	
 ﾠin	
 ﾠhepatoduodenal	
 ﾠligament 17,3% 33,3%
Resectable	
 ﾠextrahepa c	
 ﾠdisease 73,2% 68,4%
Resectable	
 ﾠlung	
 ﾠmetastases 92,6% 88,2%
Number	
 ﾠof	
 ﾠmetastases	
 ﾠis	
 ﾠa	
 ﾠcriterion 23,5% 19,7%Discussion
The	
 ﾠresults	
 ﾠof	
 ﾠthis	
 ﾠsurvey	
 ﾠare	
 ﾠhighly	
 ﾠrepresenta ve	
 ﾠfor	
 ﾠthe	
 ﾠcurrent	
 ﾠfollow-ﾭ‐up	
 ﾠa er	
 ﾠsurgical	
 ﾠ
treatment	
 ﾠfor	
 ﾠpa ents	
 ﾠwith	
 ﾠcolorectal	
 ﾠcancer	
 ﾠin	
 ﾠthe	
 ﾠNetherlands.	
 ﾠThe	
 ﾠhigh	
 ﾠresponse	
 ﾠrate	
 ﾠis	
 ﾠ
likely	
 ﾠdue	
 ﾠto	
 ﾠthe	
 ﾠeasy	
 ﾠaccessibility	
 ﾠof	
 ﾠthe	
 ﾠsurvey	
 ﾠon	
 ﾠthe	
 ﾠweb,	
 ﾠand	
 ﾠthe	
 ﾠpresent	
 ﾠinterest	
 ﾠin	
 ﾠ
surgery	
 ﾠfor	
 ﾠmetastases.	
 ﾠThe	
 ﾠresults	
 ﾠof	
 ﾠthis	
 ﾠsurvey	
 ﾠreﬂect	
 ﾠthe	
 ﾠdoubts	
 ﾠand	
 ﾠuncertainty	
 ﾠin	
 ﾠ
follow-ﾭ‐up	
 ﾠand	
 ﾠtreatment	
 ﾠop ons	
 ﾠfor	
 ﾠrecurrent	
 ﾠdisease	
 ﾠ(Table	
 ﾠ4).	
 ﾠAge	
 ﾠand	
 ﾠpoor	
 ﾠphysical	
 ﾠ
condi on	
 ﾠare	
 ﾠthe	
 ﾠmain	
 ﾠreasons	
 ﾠwhich	
 ﾠlimit	
 ﾠfollow-ﾭ‐up.	
 ﾠAt	
 ﾠleast	
 ﾠa	
 ﾠquarter	
 ﾠof	
 ﾠsurgeons	
 ﾠdid
not	
 ﾠconsider	
 ﾠthat	
 ﾠage	
 ﾠor	
 ﾠphysical	
 ﾠcondi on	
 ﾠshould	
 ﾠprohibit	
 ﾠfurther	
 ﾠsurgical	
 ﾠtreatment,	
 ﾠand	
 ﾠ
a	
 ﾠreason	
 ﾠtherefore	
 ﾠto	
 ﾠlimit	
 ﾠfollow-ﾭ‐up.	
 ﾠFrequently	
 ﾠexpressed	
 ﾠarguments	
 ﾠfor	
 ﾠregular	
 ﾠ
outpa ent	
 ﾠvisits	
 ﾠinclude	
 ﾠquality	
 ﾠcontrol	
 ﾠof	
 ﾠsurgical	
 ﾠtreatment	
 ﾠand	
 ﾠpsychosocial	
 ﾠ
considera ons.	
 ﾠBoth
arguments	
 ﾠare	
 ﾠcontroversial.23–26	
 ﾠThe	
 ﾠmedian	
 ﾠ me	
 ﾠa er	
 ﾠwhich	
 ﾠrecurrent	
 ﾠdisease	
 ﾠis
detected	
 ﾠ(disease	
 ﾠfree	
 ﾠinterval)	
 ﾠis	
 ﾠapproximately	
 ﾠ0.5–2	
 ﾠyears	
 ﾠfor	
 ﾠliver	
 ﾠmetastasis,	
 ﾠ2–3	
 ﾠyears	
 ﾠ
for	
 ﾠlung	
 ﾠmetastasis	
 ﾠand	
 ﾠ0.5–1.5	
 ﾠyears	
 ﾠfor	
 ﾠlocal	
 ﾠrecurrence.10,11,14,17,27–29,31–34	
 ﾠThe	
 ﾠ me	
 ﾠa er	
 ﾠ
which	
 ﾠmetastasis	
 ﾠor	
 ﾠlocal	
 ﾠrecurrence	
 ﾠare	
 ﾠdiagnosed	
 ﾠvaries	
 ﾠwith	
 ﾠthe	
 ﾠdiagnos c
methods	
 ﾠused14,15,29–32	
 ﾠand	
 ﾠthe	
 ﾠdetec on	
 ﾠof	
 ﾠlocal	
 ﾠrecurrence	
 ﾠmight	
 ﾠalso	
 ﾠbe	
 ﾠdependent	
 ﾠon	
 ﾠ
the	
 ﾠsite	
 ﾠof	
 ﾠthe	
 ﾠprimary	
 ﾠtumour	
 ﾠ(colon	
 ﾠor	
 ﾠrectum).	
 ﾠThe	
 ﾠcommon	
 ﾠprac ce	
 ﾠconcerning	
 ﾠCEA	
 ﾠ
measurement,	
 ﾠdespite	
 ﾠthe	
 ﾠrecommenda on	
 ﾠin	
 ﾠna onal	
 ﾠguidelines,	
 ﾠlimited	
 ﾠthe	
 ﾠthree	
 ﾠ
monthly	
 ﾠmeasurements	
 ﾠto	
 ﾠthe	
 ﾠﬁrst	
 ﾠyear.	
 ﾠA er	
 ﾠthat	
 ﾠthe	
 ﾠintensity	
 ﾠof	
 ﾠcontrols	
 ﾠdiminished	
 ﾠto	
 ﾠ
every	
 ﾠ6	
 ﾠmonths	
 ﾠor	
 ﾠmore.	
 ﾠActual	
 ﾠmeasurement	
 ﾠwas	
 ﾠo en	
 ﾠeven	
 ﾠlower	
 ﾠand	
 ﾠnever	
 ﾠmore	
 ﾠthen	
 ﾠ
50%	
 ﾠfor	
 ﾠCEA	
 ﾠmeasurement	
 ﾠat	
 ﾠeach	
 ﾠmoment	
 ﾠ(unpublished	
 ﾠresults).	
 ﾠThus	
 ﾠthe	
 ﾠpresent	
 ﾠclinical	
 ﾠ
prac ce	
 ﾠdid	
 ﾠnot	
 ﾠan cipate	
 ﾠthe	
 ﾠearly	
 ﾠappearance	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠThis	
 ﾠmight	
 ﾠlead	
 ﾠto	
 ﾠ
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Year 1 1 1 1 2 2 2 2 3 3 3 3 4 4 5 5
Month 3 6 9 12 3 6 9 12 3 6 9 12 6 12 6 12
All	
 ﾠsurgeons	
 ﾠ
Ultrasound 17 54 14 57 5 40 4 57 2 26 2 51 11 35 10 46
CT	
 ﾠAbdomen 3 27 2 50 1 22 1 42 2 7 2 30 4 16 4 25
Liver	
 ﾠsurgeons
Ultrasound 19 43 20 32 4 26 4 39 1 22 1 30 10 23 8 28
CT	
 ﾠAbdomen 4 39 1 65 1 35 1 54 1 7 1 28 5 15 4 20
All	
 ﾠnumbers	
 ﾠare	
 ﾠ%,	
 ﾠin	
 ﾠwhole	
 ﾠpercentages.	
 ﾠAll	
 ﾠ%	
 ﾠ>	
 ﾠ35	
 ﾠare	
 ﾠblack,	
 ﾠbetween	
 ﾠ15	
 ﾠand	
 ﾠ35%	
 ﾠdark	
 ﾠgrey	
 ﾠand	
 ﾠ<	
 ﾠ
15%	
 ﾠin	
 ﾠlight	
 ﾠgrey
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 ﾠmore	
 ﾠrecurrent	
 ﾠdisease	
 ﾠthan	
 ﾠis	
 ﾠnecessary.	
 ﾠThe	
 ﾠlogis c	
 ﾠburden	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠmight	
 ﾠbe	
 ﾠ
another	
 ﾠreason	
 ﾠfor	
 ﾠthe	
 ﾠlow	
 ﾠadherence	
 ﾠto	
 ﾠguidelines	
 ﾠas	
 ﾠothers	
 ﾠhave	
 ﾠreported.10,30,35	
 ﾠ
Finding	
 ﾠeﬀec ve	
 ﾠlogis c	
 ﾠways	
 ﾠto	
 ﾠensure	
 ﾠadherence	
 ﾠto	
 ﾠguidelines	
 ﾠmight	
 ﾠenhance	
 ﾠthe	
 ﾠ
eﬀec veness	
 ﾠof	
 ﾠfollow-ﾭ‐up.	
 ﾠA	
 ﾠfurther	
 ﾠreason	
 ﾠto	
 ﾠomit	
 ﾠCEA	
 ﾠfrom	
 ﾠfollow-ﾭ‐up	
 ﾠthat	
 ﾠwas	
 ﾠ
men oned	
 ﾠby	
 ﾠseveral	
 ﾠsurgeons	
 ﾠin	
 ﾠthis	
 ﾠsurvey	
 ﾠwas	
 ﾠthat	
 ﾠa	
 ﾠnormal	
 ﾠpreopera ve	
 ﾠCEA	
 ﾠwould	
 ﾠ
mean	
 ﾠthat	
 ﾠit	
 ﾠwill	
 ﾠnot	
 ﾠrise	
 ﾠwhen	
 ﾠrecurrence	
 ﾠoccurs.	
 ﾠThis,	
 ﾠhowever,	
 ﾠis	
 ﾠnot	
 ﾠvalid.	
 ﾠA	
 ﾠnormal	
 ﾠ
preopera ve	
 ﾠCEA	
 ﾠis	
 ﾠpresent	
 ﾠin	
 ﾠapproximately	
 ﾠ50%	
 ﾠof	
 ﾠall	
 ﾠpa ents	
 ﾠwith	
 ﾠCRC,	
 ﾠand	
 ﾠ50%	
 ﾠwill	
 ﾠ
rise	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠThus	
 ﾠ25%	
 ﾠwill	
 ﾠmiss	
 ﾠa	
 ﾠchance	
 ﾠof	
 ﾠearly	
 ﾠdetec on	
 ﾠwhen	
 ﾠCEA	
 ﾠ
follow-ﾭ‐up	
 ﾠis	
 ﾠomi ed.	
 ﾠA	
 ﾠmajority	
 ﾠof	
 ﾠsurgeons	
 ﾠadded	
 ﾠultrasound	
 ﾠas	
 ﾠa	
 ﾠscreening	
 ﾠtool	
 ﾠin	
 ﾠtheir	
 ﾠ
follow-ﾭ‐up,	
 ﾠthough	
 ﾠthis	
 ﾠwas	
 ﾠnot	
 ﾠincluded	
 ﾠin	
 ﾠthe	
 ﾠna onal	
 ﾠguidelines.	
 ﾠThis	
 ﾠmay	
 ﾠbe	
 ﾠbecause	
 ﾠ
one	
 ﾠregional	
 ﾠguideline	
 ﾠadvises	
 ﾠultrasound	
 ﾠwhen	
 ﾠpreopera ve	
 ﾠCEA	
 ﾠis	
 ﾠnormal.	
 ﾠAnother	
 ﾠ
reason	
 ﾠmight	
 ﾠbe	
 ﾠlow	
 ﾠconﬁdence	
 ﾠin	
 ﾠthe	
 ﾠvalue	
 ﾠof	
 ﾠCEA	
 ﾠas	
 ﾠa	
 ﾠtumour	
 ﾠmarker,	
 ﾠand	
 ﾠthe	
 ﾠincreasing	
 ﾠ
conﬁdence	
 ﾠin	
 ﾠimaging.	
 ﾠIn	
 ﾠrecent	
 ﾠyears	
 ﾠmajor	
 ﾠadvances	
 ﾠhave	
 ﾠbeen	
 ﾠmade	
 ﾠin	
 ﾠimaging.	
 ﾠThe	
 ﾠ
present	
 ﾠmul slice	
 ﾠhelical	
 ﾠCT	
 ﾠscan	
 ﾠcan	
 ﾠdetect	
 ﾠliver	
 ﾠand	
 ﾠlung	
 ﾠmetastasis	
 ﾠwhen	
 ﾠits	
 ﾠdiameter	
 ﾠ
exceeds	
 ﾠapproximately	
 ﾠ0.5	
 ﾠcm.	
 ﾠIt	
 ﾠis	
 ﾠfeasible	
 ﾠtherefore	
 ﾠto	
 ﾠlocalize	
 ﾠrecurrent	
 ﾠdisease	
 ﾠin	
 ﾠlung	
 ﾠ
and	
 ﾠliver	
 ﾠas	
 ﾠsoon	
 ﾠas	
 ﾠCEA	
 ﾠexceeds	
 ﾠits	
 ﾠthreshold.15,27,36	
 ﾠThus	
 ﾠa	
 ﾠmajor	
 ﾠproblem	
 ﾠin	
 ﾠthe	
 ﾠpast	
 ﾠhas	
 ﾠ
ﬁnally	
 ﾠbeen	
 ﾠsolved.	
 ﾠWhen	
 ﾠCEA	
 ﾠrises,	
 ﾠrecurrent	
 ﾠdisease	
 ﾠcan	
 ﾠusually	
 ﾠbe	
 ﾠlocalized	
 ﾠand,	
 ﾠwhere	
 ﾠ
feasible,	
 ﾠtreatment	
 ﾠcan	
 ﾠbe	
 ﾠini ated	
 ﾠimmediately.	
 ﾠThe	
 ﾠability	
 ﾠof	
 ﾠultrasound	
 ﾠexamina on	
 ﾠto	
 ﾠ
detect	
 ﾠliver	
 ﾠmetastasis	
 ﾠis	
 ﾠless	
 ﾠsensi ve.	
 ﾠEvalua on	
 ﾠis	
 ﾠlimited	
 ﾠto	
 ﾠthe	
 ﾠliver,	
 ﾠwhile	
 ﾠlung	
 ﾠ
metastases	
 ﾠare	
 ﾠalso	
 ﾠfrequently	
 ﾠcurable.	
 ﾠConsidering	
 ﾠthis,	
 ﾠthe	
 ﾠrole	
 ﾠof	
 ﾠregular	
 ﾠhepa c	
 ﾠ
ultrasound	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠis	
 ﾠques onable	
 ﾠwhen	
 ﾠhelical	
 ﾠCT	
 ﾠscanning	
 ﾠof	
 ﾠthorax	
 ﾠand	
 ﾠabdomen	
 ﾠis	
 ﾠ
available	
 ﾠinstead.	
 ﾠThe	
 ﾠfrequency	
 ﾠof	
 ﾠperforming	
 ﾠa	
 ﾠCT	
 ﾠscan	
 ﾠhowever,	
 ﾠis	
 ﾠlimited	
 ﾠby	
 ﾠavailability,	
 ﾠ
cost	
 ﾠand	
 ﾠthe	
 ﾠpoten al	
 ﾠhealth	
 ﾠrisk	
 ﾠof	
 ﾠradia on	
 ﾠexposure.	
 ﾠMore	
 ﾠpa ents	
 ﾠseem	
 ﾠeligible	
 ﾠfor	
 ﾠ
surgical	
 ﾠtreatment	
 ﾠof	
 ﾠmetasta c	
 ﾠdisease	
 ﾠthan	
 ﾠappear	
 ﾠto	
 ﾠbe	
 ﾠeligible	
 ﾠin	
 ﾠthe	
 ﾠNetherlands.	
 ﾠ
Uncertainty	
 ﾠexists	
 ﾠregarding	
 ﾠthe	
 ﾠcriteria	
 ﾠfor	
 ﾠliver	
 ﾠresec on	
 ﾠfor	
 ﾠmetastasis,	
 ﾠas	
 ﾠalso	
 ﾠshown	
 ﾠin	
 ﾠ
another	
 ﾠrecent	
 ﾠDutch	
 ﾠsurvey.37	
 ﾠThe	
 ﾠdiﬀerence	
 ﾠof	
 ﾠopinion	
 ﾠbetween	
 ﾠliver	
 ﾠsurgeons	
 ﾠand	
 ﾠ
general	
 ﾠsurgeons	
 ﾠon	
 ﾠsome	
 ﾠcriteria	
 ﾠmight	
 ﾠbe	
 ﾠan	
 ﾠexpression	
 ﾠof	
 ﾠthis	
 ﾠﬁnding.	
 ﾠIn	
 ﾠthe	
 ﾠlast	
 ﾠ10	
 ﾠ
years	
 ﾠmany	
 ﾠcriteria,	
 ﾠthat	
 ﾠwere	
 ﾠpreviously	
 ﾠconsidered	
 ﾠcontra-ﾭ‐indica ons	
 ﾠfor	
 ﾠ
metastasectomy,	
 ﾠare	
 ﾠnow	
 ﾠbeing	
 ﾠdebated.	
 ﾠAmong	
 ﾠthese	
 ﾠcriteria	
 ﾠare	
 ﾠage,	
 ﾠnumber	
 ﾠand	
 ﾠ
localiza on	
 ﾠof	
 ﾠmetastasis,	
 ﾠpresence	
 ﾠof	
 ﾠresectable	
 ﾠextrahepa c	
 ﾠdisease	
 ﾠand	
 ﾠprevious	
 ﾠ
metastasectomy.	
 ﾠThe	
 ﾠincreasing	
 ﾠsafety	
 ﾠand	
 ﾠtechnical	
 ﾠadvancements	
 ﾠhave	
 ﾠresulted	
 ﾠin	
 ﾠmore	
 ﾠ
older	
 ﾠpa ents	
 ﾠbecoming	
 ﾠcandidates	
 ﾠfor	
 ﾠmetastasectomy.	
 ﾠFurthermore,	
 ﾠmany	
 ﾠpa ents	
 ﾠwith	
 ﾠ
disseminated	
 ﾠcolorectal	
 ﾠcarcinoma	
 ﾠare	
 ﾠrela vely	
 ﾠyoung	
 ﾠat	
 ﾠ60–65	
 ﾠyears.	
 ﾠThe	
 ﾠnumber	
 ﾠand	
 ﾠ
involvement	
 ﾠof	
 ﾠmul ple	
 ﾠsegments	
 ﾠof	
 ﾠboth	
 ﾠliver	
 ﾠand	
 ﾠlung	
 ﾠare	
 ﾠnot	
 ﾠcontraindica ons,	
 ﾠ
provided	
 ﾠthey	
 ﾠare	
 ﾠcompletely	
 ﾠresectable32,34,38–41	
 ﾠalthough	
 ﾠthe	
 ﾠDutch	
 ﾠgeneral	
 ﾠsurgeons	
 ﾠin	
 ﾠ
the	
 ﾠsurvey	
 ﾠo en	
 ﾠconsidered	
 ﾠthe	
 ﾠmetastasis	
 ﾠcount	
 ﾠof	
 ﾠliver	
 ﾠmetastasis	
 ﾠ(23.5%)	
 ﾠand	
 ﾠbilobar	
 ﾠ
involvement	
 ﾠ(18%)	
 ﾠto	
 ﾠprohibit	
 ﾠresec on.	
 ﾠResec on	
 ﾠof	
 ﾠsynchronous	
 ﾠor	
 ﾠmetachronous	
 ﾠlung	
 ﾠ
50metastases	
 ﾠmay	
 ﾠresult	
 ﾠin	
 ﾠlong-ﾭ‐term	
 ﾠsurvival	
 ﾠequal	
 ﾠto	
 ﾠresectable	
 ﾠmetastasis	
 ﾠconﬁned	
 ﾠto	
 ﾠonly	
 ﾠ
one	
 ﾠorgan.33,34,42–44
Among	
 ﾠthe	
 ﾠDutch	
 ﾠsurgeons	
 ﾠ8–12%	
 ﾠdid	
 ﾠnot	
 ﾠconsider	
 ﾠthese	
 ﾠpa ents	
 ﾠeligible	
 ﾠfor	
 ﾠsurgery.	
 ﾠRe-ﾭ‐
resec on	
 ﾠof	
 ﾠmetastases	
 ﾠof	
 ﾠboth	
 ﾠlung	
 ﾠand	
 ﾠliver	
 ﾠresult	
 ﾠin	
 ﾠnear	
 ﾠequal	
 ﾠsurvival	
 ﾠrates	
 ﾠas	
 ﾠa er	
 ﾠthe	
 ﾠ
ﬁrst	
 ﾠmetastasectomy.32,34,39–45	
 ﾠThe	
 ﾠdiﬀerences	
 ﾠin	
 ﾠopinion	
 ﾠregarding	
 ﾠeligibility	
 ﾠfor	
 ﾠhepa c	
 ﾠ
metastasectomy	
 ﾠindicate	
 ﾠongoing	
 ﾠadvances	
 ﾠin	
 ﾠliver	
 ﾠsurgery,	
 ﾠwhich	
 ﾠallow	
 ﾠmore	
 ﾠpa ents	
 ﾠto	
 ﾠ
be	
 ﾠa	
 ﾠcandidate	
 ﾠfor	
 ﾠcura ve	
 ﾠsurgery.	
 ﾠThe	
 ﾠsame	
 ﾠappears	
 ﾠto	
 ﾠbe	
 ﾠtrue	
 ﾠfor	
 ﾠlung	
 ﾠmetastasis.	
 ﾠ
	
 ﾠ There	
 ﾠis	
 ﾠconsiderable	
 ﾠcontroversy	
 ﾠabout	
 ﾠfollow-ﾭ‐up	
 ﾠa er	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠ
colorectal	
 ﾠcarcinoma	
 ﾠbecause	
 ﾠit	
 ﾠhas	
 ﾠthus	
 ﾠfar	
 ﾠnot	
 ﾠbeen	
 ﾠproven	
 ﾠto	
 ﾠincrease	
 ﾠsurvival	
 ﾠor	
 ﾠquality	
 ﾠ
of	
 ﾠlife.	
 ﾠMeanwhile,	
 ﾠrecent	
 ﾠrapid	
 ﾠtechnical	
 ﾠdevelopments	
 ﾠin	
 ﾠimaging	
 ﾠand	
 ﾠadvances	
 ﾠin	
 ﾠliver	
 ﾠ
and	
 ﾠlung	
 ﾠsurgery	
 ﾠhave	
 ﾠchanged	
 ﾠthe	
 ﾠcircumstances.	
 ﾠReview	
 ﾠof	
 ﾠthe	
 ﾠguidelines	
 ﾠon	
 ﾠfollow-ﾭ‐up	
 ﾠto	
 ﾠ
reﬂect	
 ﾠthese	
 ﾠchanges	
 ﾠis	
 ﾠrequired.	
 ﾠThe	
 ﾠhigh	
 ﾠmo va on	
 ﾠamong	
 ﾠDutch	
 ﾠsurgeons	
 ﾠto	
 ﾠpar cipate	
 ﾠ
in	
 ﾠa	
 ﾠnew	
 ﾠstudy	
 ﾠappears	
 ﾠto	
 ﾠsupport	
 ﾠthis,	
 ﾠmaking	
 ﾠa	
 ﾠna onal	
 ﾠtrial	
 ﾠfeasible.
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Background.	
 ﾠCarcinoembryonic	
 ﾠan gen	
 ﾠ(CEA)	
 ﾠas	
 ﾠa	
 ﾠmarker	
 ﾠin	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠa er	
 ﾠ
cura ve	
 ﾠresec on	
 ﾠof	
 ﾠcolorectal	
 ﾠcarcinoma	
 ﾠ(CRC)	
 ﾠis	
 ﾠo en	
 ﾠomi ed	
 ﾠfrom	
 ﾠfollow-ﾭ‐up	
 ﾠ
despite	
 ﾠguideline	
 ﾠrecommenda ons.	
 ﾠOne	
 ﾠreason	
 ﾠis	
 ﾠthe	
 ﾠassump on	
 ﾠthat	
 ﾠwhen	
 ﾠa	
 ﾠ
normal	
 ﾠ CEA	
 ﾠvalue	
 ﾠ exists	
 ﾠbefore	
 ﾠ cura ve	
 ﾠ resec on	
 ﾠ of	
 ﾠCRC,	
 ﾠ it	
 ﾠ will	
 ﾠ neither	
 ﾠ rise	
 ﾠ
during	
 ﾠfollow-ﾭ‐up.	
 ﾠThis	
 ﾠstudy	
 ﾠinves gates	
 ﾠthis	
 ﾠrela onship.
Method.	
 ﾠData	
 ﾠwere	
 ﾠderived	
 ﾠfrom	
 ﾠa	
 ﾠstudy	
 ﾠini ated	
 ﾠto	
 ﾠevaluate	
 ﾠtreatment	
 ﾠregimes	
 ﾠ
for	
 ﾠrectal	
 ﾠcarcinoma	
 ﾠ(Dutch	
 ﾠTME	
 ﾠtrial,	
 ﾠn=1861)	
 ﾠfrom	
 ﾠwhich	
 ﾠ954	
 ﾠwere	
 ﾠeligible	
 ﾠfor	
 ﾠ
analysis.	
 ﾠRecurrent	
 ﾠdisease	
 ﾠoccurred	
 ﾠin	
 ﾠ272	
 ﾠof	
 ﾠthese	
 ﾠpa ents	
 ﾠ(29.5%).	
 ﾠThe	
 ﾠpre-ﾭ‐
opera ve	
 ﾠ CEA	
 ﾠ value	
 ﾠ was	
 ﾠ compared	
 ﾠ to	
 ﾠ CEA	
 ﾠ values	
 ﾠ during	
 ﾠ follow-ﾭ‐up,	
 ﾠ using	
 ﾠ
threshold	
 ﾠvalues	
 ﾠof	
 ﾠ2.5	
 ﾠand	
 ﾠ5.0	
 ﾠng/ml.	
 ﾠ	
 ﾠ
Results.	
 ﾠNormal	
 ﾠpre-ﾭ‐opera ve	
 ﾠCEA	
 ﾠvalues	
 ﾠwere	
 ﾠpresent	
 ﾠin	
 ﾠ63%	
 ﾠ(CEA	
 ﾠ<	
 ﾠ5.0)	
 ﾠand	
 ﾠ
39%	
 ﾠ(CEA	
 ﾠ<	
 ﾠ2.5)	
 ﾠof	
 ﾠpa ents	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠPa ents	
 ﾠwith	
 ﾠa	
 ﾠnormal	
 ﾠpre-ﾭ‐
opera ve	
 ﾠCEA	
 ﾠand	
 ﾠrecurrent	
 ﾠdisease	
 ﾠhad	
 ﾠelevated	
 ﾠCEA	
 ﾠvalues	
 ﾠduring	
 ﾠfollow-ﾭ‐up	
 ﾠin	
 ﾠ
41%	
 ﾠ(CEA	
 ﾠ<	
 ﾠ5.0),	
 ﾠ50%	
 ﾠ(CEA	
 ﾠ<	
 ﾠ2.5)	
 ﾠand	
 ﾠin	
 ﾠ60%	
 ﾠwith	
 ﾠboth	
 ﾠthreshold	
 ﾠvalues	
 ﾠwhen	
 ﾠthe	
 ﾠ
last	
 ﾠmeasurement	
 ﾠwas	
 ﾠwithin	
 ﾠ3	
 ﾠmonths	
 ﾠbefore	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwas	
 ﾠdiagnosed.	
 ﾠ
Conclusion.	
 ﾠ A	
 ﾠ normal	
 ﾠ pre-ﾭ‐opera ve	
 ﾠ CEA	
 ﾠ is	
 ﾠ common	
 ﾠ in	
 ﾠ pa ents	
 ﾠ with	
 ﾠ rectal	
 ﾠ
carcinoma.	
 ﾠCEA	
 ﾠdoes	
 ﾠrise	
 ﾠdue	
 ﾠto	
 ﾠrecurrent	
 ﾠdisease	
 ﾠin	
 ﾠat	
 ﾠleast	
 ﾠ50%	
 ﾠof	
 ﾠpa ents	
 ﾠwith	
 ﾠ
normal	
 ﾠ pre-ﾭ‐opera ve	
 ﾠ values.	
 ﾠ Serial	
 ﾠ post-ﾭ‐opera ve	
 ﾠ CEA	
 ﾠ tes ng	
 ﾠ cannot	
 ﾠ be	
 ﾠ
discarded	
 ﾠbased	
 ﾠon	
 ﾠa	
 ﾠnormal	
 ﾠpre-ﾭ‐opera ve	
 ﾠserum	
 ﾠCEA.	
 ﾠIntroduc on
Carcinoembryonic	
 ﾠan gen	
 ﾠ(CEA)	
 ﾠas	
 ﾠa	
 ﾠmarker	
 ﾠin	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠof	
 ﾠcolorectal	
 ﾠcarcinoma	
 ﾠ(CRC)	
 ﾠ
has	
 ﾠbeen	
 ﾠsubjected	
 ﾠto	
 ﾠdebate	
 ﾠconcerning	
 ﾠit's	
 ﾠeﬀec veness	
 ﾠto	
 ﾠreduce	
 ﾠcancer	
 ﾠmortality.	
 ﾠCEA	
 ﾠ
is	
 ﾠknown	
 ﾠto	
 ﾠhave	
 ﾠthe	
 ﾠability	
 ﾠto	
 ﾠdetect	
 ﾠrecurrent	
 ﾠdisease	
 ﾠa er	
 ﾠcura ve	
 ﾠresec on	
 ﾠof	
 ﾠCRC	
 ﾠat	
 ﾠ
an	
 ﾠearly	
 ﾠstage,	
 ﾠwith	
 ﾠapproximately	
 ﾠ5	
 ﾠmonths	
 ﾠlead	
 ﾠ me	
 ﾠcompared	
 ﾠto	
 ﾠclinical	
 ﾠsigns	
 ﾠand	
 ﾠ
several	
 ﾠother	
 ﾠtests.	
 ﾠThe	
 ﾠeﬀect	
 ﾠon	
 ﾠsurvival	
 ﾠis	
 ﾠless	
 ﾠclear,	
 ﾠalso	
 ﾠdue	
 ﾠto	
 ﾠthe	
 ﾠfact	
 ﾠthat	
 ﾠonly	
 ﾠa	
 ﾠ
minority	
 ﾠof	
 ﾠmetastasis	
 ﾠcan	
 ﾠbe	
 ﾠtreated	
 ﾠwith	
 ﾠcura ve	
 ﾠintent.	
 ﾠSeveral	
 ﾠfollow-ﾭ‐up	
 ﾠstudies	
 ﾠhave	
 ﾠ
been	
 ﾠdone	
 ﾠwith	
 ﾠcontradic ng	
 ﾠresults,	
 ﾠsuccessively	
 ﾠreﬂected	
 ﾠin	
 ﾠmeta-ﾭ‐analyses	
 ﾠand	
 ﾠreviews	
 ﾠ
1-ﾭ‐6	
 ﾠthat	
 ﾠconclude	
 ﾠthere	
 ﾠis	
 ﾠno	
 ﾠconsistent	
 ﾠevidence	
 ﾠthat	
 ﾠfollow-ﾭ‐up	
 ﾠincreases	
 ﾠsurvival.	
 ﾠThe	
 ﾠ
doubts	
 ﾠabout	
 ﾠthe	
 ﾠvalue	
 ﾠof	
 ﾠCEA	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠcontributes	
 ﾠto	
 ﾠdecreasing	
 ﾠadherence	
 ﾠto	
 ﾠ
guidelines	
 ﾠfrom	
 ﾠoncological	
 ﾠsocie es,7-ﾭ‐10	
 ﾠthat	
 ﾠgenerally	
 ﾠadvise	
 ﾠto	
 ﾠmeasure	
 ﾠCEA	
 ﾠevery	
 ﾠ3	
 ﾠ
months	
 ﾠin	
 ﾠthe	
 ﾠﬁrst	
 ﾠ3	
 ﾠyears.	
 ﾠ
	
 ﾠ Other	
 ﾠarguments	
 ﾠthan	
 ﾠlack	
 ﾠof	
 ﾠevidence	
 ﾠmay	
 ﾠinﬂuence	
 ﾠleaving	
 ﾠCEA	
 ﾠout	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠas	
 ﾠ
well.	
 ﾠOne	
 ﾠof	
 ﾠthese	
 ﾠis	
 ﾠthe	
 ﾠassumed	
 ﾠrela onship	
 ﾠbetween	
 ﾠserum	
 ﾠCEA	
 ﾠvalues	
 ﾠbefore	
 ﾠand	
 ﾠa er	
 ﾠ
cura ve	
 ﾠsurgery	
 ﾠfor	
 ﾠcolorectal	
 ﾠcarcinoma.	
 ﾠNormal	
 ﾠpre-ﾭ‐opera ve	
 ﾠCEA	
 ﾠvalues	
 ﾠare	
 ﾠo en	
 ﾠ
considered	
 ﾠa	
 ﾠreason	
 ﾠto	
 ﾠomit	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠfrom	
 ﾠfollow-ﾭ‐up,	
 ﾠbecause	
 ﾠit	
 ﾠis	
 ﾠwidely	
 ﾠ
believed	
 ﾠit	
 ﾠwill	
 ﾠnot	
 ﾠrise	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease	
 ﾠeither.	
 ﾠThis	
 ﾠbelief	
 ﾠis	
 ﾠexpressed	
 ﾠin	
 ﾠone	
 ﾠ
regional	
 ﾠDutch	
 ﾠguideline	
 ﾠadvising	
 ﾠultrasound	
 ﾠinstead	
 ﾠof	
 ﾠCEA	
 ﾠmeasurement	
 ﾠwhen	
 ﾠpre-ﾭ‐
opera ve	
 ﾠlevels	
 ﾠare	
 ﾠnormal,	
 ﾠand	
 ﾠis	
 ﾠalso	
 ﾠreported	
 ﾠin	
 ﾠa	
 ﾠrecent	
 ﾠsurvey.11
	
 ﾠ The	
 ﾠthreshold	
 ﾠvalue	
 ﾠof	
 ﾠCEA	
 ﾠis	
 ﾠdependent	
 ﾠon	
 ﾠagreement;	
 ﾠthe	
 ﾠindustrial	
 ﾠstandard	
 ﾠis	
 ﾠ
2.0-ﾭ‐2.5	
 ﾠng/ml	
 ﾠdependent	
 ﾠon	
 ﾠthe	
 ﾠactual	
 ﾠtest.	
 ﾠDue	
 ﾠto	
 ﾠfrequent	
 ﾠfalse-ﾭ‐posi ve	
 ﾠoutcomes	
 ﾠ
caused	
 ﾠby	
 ﾠbenign	
 ﾠgastro-ﾭ‐intes nal	
 ﾠdisorders	
 ﾠand	
 ﾠsmoking,	
 ﾠthe	
 ﾠgenerally	
 ﾠadhered	
 ﾠthreshold	
 ﾠ
value	
 ﾠin	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠfor	
 ﾠcolorectal	
 ﾠcarcinoma	
 ﾠin	
 ﾠthe	
 ﾠNetherlands	
 ﾠis	
 ﾠ5.0	
 ﾠng/ml.	
 ﾠ	
 ﾠ
	
 ﾠ In	
 ﾠliterature	
 ﾠonly	
 ﾠli le	
 ﾠevidence	
 ﾠis	
 ﾠavailable	
 ﾠabout	
 ﾠthe	
 ﾠrela onship	
 ﾠbetween	
 ﾠCEA	
 ﾠvalues	
 ﾠ
before	
 ﾠcura ve	
 ﾠsurgery	
 ﾠand	
 ﾠduring	
 ﾠfollow-ﾭ‐up.	
 ﾠStaab	
 ﾠwas	
 ﾠthe	
 ﾠﬁrst	
 ﾠto	
 ﾠdescribe	
 ﾠthe	
 ﾠ
rela onship	
 ﾠbetween	
 ﾠserum	
 ﾠCEA	
 ﾠvalues:	
 ﾠhe	
 ﾠobserved	
 ﾠthat	
 ﾠin	
 ﾠ40	
 ﾠpa ents	
 ﾠwith	
 ﾠa	
 ﾠnormal	
 ﾠpre-ﾭ‐
opera ve	
 ﾠCEA	
 ﾠvalue,	
 ﾠnone	
 ﾠhad	
 ﾠrisen	
 ﾠduring	
 ﾠfollow-ﾭ‐up.12	
 ﾠThree	
 ﾠother	
 ﾠauthors	
 ﾠhowever,	
 ﾠ
published	
 ﾠdata	
 ﾠthat	
 ﾠdid	
 ﾠdemonstrate	
 ﾠCEA	
 ﾠeleva ons	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwhen	
 ﾠthe	
 ﾠ
serum	
 ﾠCEA	
 ﾠvalue	
 ﾠbefore	
 ﾠintended	
 ﾠcura ve	
 ﾠtreatment	
 ﾠwas	
 ﾠnormal.13-ﾭ‐15	
 ﾠThe	
 ﾠgoal	
 ﾠof	
 ﾠthis	
 ﾠstudy	
 ﾠ
is	
 ﾠto	
 ﾠevaluate	
 ﾠthe	
 ﾠrela onship	
 ﾠbetween	
 ﾠserum	
 ﾠCEA	
 ﾠvalues	
 ﾠbefore	
 ﾠand	
 ﾠa er	
 ﾠcura ve	
 ﾠ
resec on	
 ﾠof	
 ﾠrectal	
 ﾠcarcinoma.
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 ﾠAn	
 ﾠanalysis	
 ﾠwas	
 ﾠcarried	
 ﾠout	
 ﾠon	
 ﾠdata	
 ﾠderived	
 ﾠfrom	
 ﾠa	
 ﾠstudy	
 ﾠevalua ng	
 ﾠthe	
 ﾠvalue	
 ﾠof	
 ﾠ
short	
 ﾠcourse	
 ﾠradiotherapy	
 ﾠin	
 ﾠprimary	
 ﾠresectable	
 ﾠrectal	
 ﾠcarcinoma	
 ﾠtreated	
 ﾠwith	
 ﾠ
standardized	
 ﾠsurgery	
 ﾠ(Total	
 ﾠMesorectal	
 ﾠExcision	
 ﾠor	
 ﾠTME	
 ﾠtrial)	
 ﾠfrom	
 ﾠthe	
 ﾠDutch	
 ﾠColoRectal	
 ﾠ
Cancer	
 ﾠgroup	
 ﾠ(DCRC-ﾭ‐group).	
 ﾠResults	
 ﾠof	
 ﾠthis	
 ﾠstudy	
 ﾠwere	
 ﾠpublished	
 ﾠbefore.16,	
 ﾠ17	
 ﾠThe	
 ﾠ
registra on	
 ﾠincluded	
 ﾠall	
 ﾠactual	
 ﾠCEA	
 ﾠvalues	
 ﾠthat	
 ﾠwere	
 ﾠmeasured.	
 ﾠSerial	
 ﾠCEA	
 ﾠtes ng	
 ﾠwas	
 ﾠ
required	
 ﾠevery	
 ﾠ3	
 ﾠmonths	
 ﾠin	
 ﾠthe	
 ﾠﬁrst	
 ﾠthree	
 ﾠyears	
 ﾠand	
 ﾠevery	
 ﾠ6	
 ﾠmonths	
 ﾠin	
 ﾠyear	
 ﾠ4	
 ﾠand	
 ﾠ5,	
 ﾠ
according	
 ﾠto	
 ﾠthe	
 ﾠstudy	
 ﾠprotocol	
 ﾠthat	
 ﾠwas	
 ﾠbased	
 ﾠon	
 ﾠna onal	
 ﾠguidelines.	
 ﾠFrom	
 ﾠJanuary	
 ﾠ1996	
 ﾠ
un l	
 ﾠDecember	
 ﾠ1999,	
 ﾠ1861	
 ﾠpa ents	
 ﾠwere	
 ﾠincluded,	
 ﾠand	
 ﾠfollow-ﾭ‐up	
 ﾠdata	
 ﾠare	
 ﾠregistered	
 ﾠun l	
 ﾠ
March	
 ﾠ2006;	
 ﾠthe	
 ﾠminimal	
 ﾠfollow-ﾭ‐up	
 ﾠ me	
 ﾠis	
 ﾠtherefore	
 ﾠmore	
 ﾠthen	
 ﾠ6	
 ﾠyears.	
 ﾠIn	
 ﾠthis	
 ﾠstudy,	
 ﾠ
pa ents	
 ﾠwith	
 ﾠstage	
 ﾠ0	
 ﾠand	
 ﾠIV	
 ﾠwere	
 ﾠexcluded.	
 ﾠOf	
 ﾠthe	
 ﾠremaining	
 ﾠeligible	
 ﾠpa ents,	
 ﾠthe	
 ﾠpre-ﾭ‐
opera ve	
 ﾠCEA	
 ﾠvalue	
 ﾠand	
 ﾠat	
 ﾠleast	
 ﾠone	
 ﾠpost-ﾭ‐opera ve	
 ﾠCEA	
 ﾠvalue	
 ﾠwere	
 ﾠrequired	
 ﾠfor	
 ﾠinclusion	
 ﾠ
in	
 ﾠthis	
 ﾠanalysis.	
 ﾠ
	
 ﾠ
Methods.	
 ﾠThe	
 ﾠdeﬁni on	
 ﾠof	
 ﾠ"pre-ﾭ‐opera ve	
 ﾠCEA"	
 ﾠis	
 ﾠthe	
 ﾠserum	
 ﾠCEA	
 ﾠvalue	
 ﾠmeasured	
 ﾠ
immediately	
 ﾠbefore	
 ﾠcura ve	
 ﾠresec on	
 ﾠof	
 ﾠthe	
 ﾠprimary	
 ﾠtumour.	
 ﾠ"Post-ﾭ‐opera ve	
 ﾠCEA"	
 ﾠis	
 ﾠthe	
 ﾠ
serum	
 ﾠCEA	
 ﾠvalue	
 ﾠa er	
 ﾠprimary	
 ﾠsurgery	
 ﾠduring	
 ﾠfollow-ﾭ‐up.	
 ﾠTo	
 ﾠanalyze	
 ﾠthe	
 ﾠrise	
 ﾠof	
 ﾠCEA	
 ﾠa er	
 ﾠ
cura ve	
 ﾠresec on	
 ﾠin	
 ﾠrela onship	
 ﾠto	
 ﾠthe	
 ﾠpre-ﾭ‐opera ve	
 ﾠCEA	
 ﾠvalue,	
 ﾠwe	
 ﾠcompared	
 ﾠpre-ﾭ‐
opera ve	
 ﾠvalues	
 ﾠto	
 ﾠthe	
 ﾠmaximum	
 ﾠpostopera ve	
 ﾠvalue.	
 ﾠThis	
 ﾠwas	
 ﾠdone	
 ﾠboth	
 ﾠfor	
 ﾠthe	
 ﾠgroup	
 ﾠ
with	
 ﾠand	
 ﾠwithout	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠA	
 ﾠseparate	
 ﾠanalysis	
 ﾠwas	
 ﾠperformed	
 ﾠfor	
 ﾠthe	
 ﾠgroup	
 ﾠof	
 ﾠ
pa ents	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease	
 ﾠfrom	
 ﾠwhom	
 ﾠthe	
 ﾠlast	
 ﾠpost-ﾭ‐opera ve	
 ﾠCEA	
 ﾠwas	
 ﾠdetermined	
 ﾠ
less	
 ﾠthen	
 ﾠ3	
 ﾠmonths	
 ﾠbefore	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwas	
 ﾠdiagnosed.	
 ﾠTo	
 ﾠanalyse	
 ﾠthe	
 ﾠresponse	
 ﾠof	
 ﾠ
CEA	
 ﾠa er	
 ﾠcura ve	
 ﾠsurgery	
 ﾠ(expected	
 ﾠdecrease)	
 ﾠwe	
 ﾠcompared	
 ﾠthe	
 ﾠpre-ﾭ‐opera ve	
 ﾠCEA	
 ﾠto	
 ﾠthe	
 ﾠ
minimum	
 ﾠpost-ﾭ‐opera ve	
 ﾠvalue	
 ﾠin	
 ﾠboth	
 ﾠthe	
 ﾠpa ents	
 ﾠwith	
 ﾠand	
 ﾠwithout	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠAll	
 ﾠ
analyses	
 ﾠare	
 ﾠretrospec vely	
 ﾠdone	
 ﾠusing	
 ﾠtwo	
 ﾠdiﬀerent	
 ﾠthreshold	
 ﾠvalues,	
 ﾠbeing	
 ﾠ2.5	
 ﾠng/ml	
 ﾠand	
 ﾠ
5.0	
 ﾠng/ml.	
 ﾠNo	
 ﾠsta s cal	
 ﾠanalysis	
 ﾠwas	
 ﾠapplicable.
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A er	
 ﾠexclusion	
 ﾠof	
 ﾠstage	
 ﾠ0	
 ﾠand	
 ﾠIV	
 ﾠpa ents,	
 ﾠ1701	
 ﾠpa ents	
 ﾠwere	
 ﾠeligible	
 ﾠfor	
 ﾠanalysis.	
 ﾠStage	
 ﾠI-ﾭ‐
II-ﾭ‐III	
 ﾠrectal	
 ﾠcarcinoma	
 ﾠwas	
 ﾠdiagnosed	
 ﾠin	
 ﾠ1665	
 ﾠpa ents,	
 ﾠ36	
 ﾠpa ents	
 ﾠwere	
 ﾠnot	
 ﾠclassiﬁed.	
 ﾠBoth	
 ﾠ
pre-ﾭ‐	
 ﾠand	
 ﾠpostopera ve	
 ﾠCEA	
 ﾠvalues	
 ﾠwere	
 ﾠavailable	
 ﾠin	
 ﾠ954	
 ﾠpa ents	
 ﾠ(56%).	
 ﾠFrom	
 ﾠthese	
 ﾠ954	
 ﾠ
pa ents,	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwas	
 ﾠdiagnosed	
 ﾠin	
 ﾠ282	
 ﾠpa ents	
 ﾠ(29.6%).	
 ﾠPa ent	
 ﾠdemographics	
 ﾠ
and	
 ﾠtumour	
 ﾠcharacteris cs	
 ﾠare	
 ﾠdescribed	
 ﾠin	
 ﾠtable	
 ﾠ1.	
 ﾠThe	
 ﾠactual	
 ﾠfrequency	
 ﾠof	
 ﾠCEA	
 ﾠ
measurements	
 ﾠwas	
 ﾠmuch	
 ﾠlower	
 ﾠthen	
 ﾠrequired	
 ﾠand	
 ﾠwas	
 ﾠnever	
 ﾠabove	
 ﾠ50%	
 ﾠat	
 ﾠeach	
 ﾠmoment	
 ﾠ
(ﬁgure	
 ﾠ1).
Rela onship	
 ﾠbetween	
 ﾠpre-ﾭ‐	
 ﾠand	
 ﾠpostopera ve	
 ﾠCEA	
 ﾠlevels
In	
 ﾠpa ents	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease	
 ﾠ(n=282),	
 ﾠ63%	
 ﾠ(n=179)	
 ﾠhad	
 ﾠa	
 ﾠnormal	
 ﾠCEA	
 ﾠvalue	
 ﾠprior	
 ﾠto	
 ﾠ
primary	
 ﾠsurgery	
 ﾠwhen	
 ﾠapprehending	
 ﾠa	
 ﾠcut-ﾭ‐oﬀ	
 ﾠvalue	
 ﾠof	
 ﾠ5	
 ﾠng/ml.	
 ﾠPost-ﾭ‐opera ve	
 ﾠrise	
 ﾠof	
 ﾠthe	
 ﾠ
CEA	
 ﾠabove	
 ﾠthis	
 ﾠthreshold	
 ﾠoccurred	
 ﾠin	
 ﾠ41%	
 ﾠ(n=73).	
 ﾠWhen	
 ﾠa	
 ﾠcut-ﾭ‐oﬀ	
 ﾠvalue	
 ﾠof	
 ﾠ2.5	
 ﾠng/ml	
 ﾠwas	
 ﾠ
used,	
 ﾠ39%	
 ﾠ(n=110)	
 ﾠhad	
 ﾠnormal	
 ﾠpre-ﾭ‐opera ve	
 ﾠCEA	
 ﾠvalues.	
 ﾠElevated	
 ﾠpost-ﾭ‐opera ve	
 ﾠvalues	
 ﾠ
were	
 ﾠthen	
 ﾠfound	
 ﾠin	
 ﾠ50%	
 ﾠ(n=55)	
 ﾠ(table	
 ﾠ2).	
 ﾠWhen	
 ﾠthe	
 ﾠlast	
 ﾠCEA	
 ﾠwas	
 ﾠmeasured	
 ﾠwithin	
 ﾠ3	
 ﾠ
months	
 ﾠbefore	
 ﾠdiagnosis	
 ﾠof	
 ﾠlocal	
 ﾠrecurrence	
 ﾠor	
 ﾠmetastasis	
 ﾠ(n=127),	
 ﾠCEA	
 ﾠwas	
 ﾠelevated	
 ﾠin	
 ﾠ
59%	
 ﾠ(with	
 ﾠa	
 ﾠthreshold	
 ﾠof	
 ﾠ5	
 ﾠng/ml)	
 ﾠand	
 ﾠ61%	
 ﾠ(with	
 ﾠa	
 ﾠthreshold	
 ﾠof	
 ﾠ2.5	
 ﾠng/ml)(table	
 ﾠ3).	
 ﾠ
In	
 ﾠpa ents	
 ﾠwith	
 ﾠno	
 ﾠrecurrent	
 ﾠdisease	
 ﾠ(n=672),	
 ﾠ77%	
 ﾠ(n=519)	
 ﾠhad	
 ﾠnormal	
 ﾠpre-ﾭ‐opera ve	
 ﾠCEA	
 ﾠ
values	
 ﾠwhen	
 ﾠapprehending	
 ﾠa	
 ﾠcut-ﾭ‐oﬀ	
 ﾠvalue	
 ﾠof	
 ﾠ5	
 ﾠng/ml.	
 ﾠPost-ﾭ‐opera ve	
 ﾠrise	
 ﾠof	
 ﾠthe	
 ﾠCEA	
 ﾠabove	
 ﾠ
this	
 ﾠthreshold	
 ﾠduring	
 ﾠfollow-ﾭ‐up	
 ﾠoccurred	
 ﾠin	
 ﾠ4%	
 ﾠ(n=19).	
 ﾠWhen	
 ﾠa	
 ﾠcut-ﾭ‐oﬀ	
 ﾠvalue	
 ﾠof	
 ﾠ2.5	
 ﾠng/ml	
 ﾠ
was	
 ﾠused,	
 ﾠ50%	
 ﾠ(n=337)	
 ﾠhad	
 ﾠnormal	
 ﾠpre-ﾭ‐opera ve	
 ﾠCEA	
 ﾠvalues.	
 ﾠElevated	
 ﾠpost-ﾭ‐opera ve	
 ﾠ
values	
 ﾠwere	
 ﾠthen	
 ﾠfound	
 ﾠin	
 ﾠ13%	
 ﾠ(n=44).	
 ﾠ
	
 ﾠ In	
 ﾠpa ents	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease	
 ﾠ(n=282)	
 ﾠand	
 ﾠan	
 ﾠelevated	
 ﾠCEA	
 ﾠvalue	
 ﾠprior	
 ﾠto	
 ﾠprimary	
 ﾠ
surgery	
 ﾠ(n=172	
 ﾠat	
 ﾠa	
 ﾠthreshold	
 ﾠof	
 ﾠ2.5	
 ﾠng/ml,	
 ﾠn=103	
 ﾠat	
 ﾠa	
 ﾠthreshold	
 ﾠof	
 ﾠ5	
 ﾠng/ml),	
 ﾠCEA	
 ﾠvalues	
 ﾠ
were	
 ﾠalso	
 ﾠelevated	
 ﾠduring	
 ﾠfollow-ﾭ‐up	
 ﾠin	
 ﾠ79%	
 ﾠ(n=141	
 ﾠat	
 ﾠa	
 ﾠthreshold	
 ﾠof	
 ﾠ2.5	
 ﾠng/ml)	
 ﾠand	
 ﾠ82%	
 ﾠ
(n=81	
 ﾠat	
 ﾠa	
 ﾠthreshold	
 ﾠof	
 ﾠ5	
 ﾠng/ml)	
 ﾠ(table	
 ﾠ2).
	
 ﾠ CEA	
 ﾠvalues	
 ﾠwere	
 ﾠnormal	
 ﾠa er	
 ﾠcura ve	
 ﾠsurgery	
 ﾠin	
 ﾠ98%	
 ﾠ(n=658	
 ﾠat	
 ﾠa	
 ﾠthreshold	
 ﾠof	
 ﾠ5	
 ﾠng/ml)	
 ﾠ
and	
 ﾠ86%	
 ﾠ(n=578	
 ﾠat	
 ﾠa	
 ﾠthreshold	
 ﾠof	
 ﾠ2.5	
 ﾠng/ml)	
 ﾠin	
 ﾠall	
 ﾠpa ents	
 ﾠwithout	
 ﾠrecurrent	
 ﾠdisease	
 ﾠ
(n=672)	
 ﾠduring	
 ﾠfollow-ﾭ‐up.	
 ﾠWhen	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwas	
 ﾠdiagnosed	
 ﾠduring	
 ﾠfollow-ﾭ‐up	
 ﾠ
(n=282),	
 ﾠCEA	
 ﾠvalues	
 ﾠwere	
 ﾠnormal	
 ﾠat	
 ﾠthe	
 ﾠﬁrst	
 ﾠmeasurement	
 ﾠa er	
 ﾠcura ve	
 ﾠsurgery	
 ﾠin	
 ﾠ81%	
 ﾠ
(n=228	
 ﾠat	
 ﾠa	
 ﾠthreshold	
 ﾠof	
 ﾠ5	
 ﾠng/ml)	
 ﾠand	
 ﾠ66%	
 ﾠ(n=186	
 ﾠat	
 ﾠa	
 ﾠthreshold	
 ﾠof	
 ﾠ2.5	
 ﾠng/ml).
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 ﾠ1.	
 ﾠPatient	
 ﾠcharacteristics	
 ﾠand	
 ﾠtumour	
 ﾠclassification
Eligible	
 ﾠpa ents	
 ﾠ1	
 ﾠ
(n=1701)
Recurrent	
 ﾠdisease	
 ﾠ2	
 ﾠ
(n=282)
No	
 ﾠrecurrent	
 ﾠdisease	
 ﾠ3
(n=672)
Age	
 ﾠ
-ﾭ‐	
 ﾠmedian	
 ﾠ(range) 66	
 ﾠyr	
 ﾠ(23-ﾭ‐92) 64	
 ﾠyr	
 ﾠ(23-ﾭ‐85) 64	
 ﾠyr	
 ﾠ(27-ﾭ‐88)
Sex
-ﾭ‐	
 ﾠmale
-ﾭ‐	
 ﾠfemale
63	
 ﾠ%	
 ﾠ(n=1071)
37	
 ﾠ%	
 ﾠ(n=630)
67%	
 ﾠ(n=189)
33%	
 ﾠ(n=93)
61%	
 ﾠ(n=407)
39%	
 ﾠ(n=265)
Tumour	
 ﾠclassiﬁca on4
-ﾭ‐	
 ﾠstage	
 ﾠI
-ﾭ‐	
 ﾠstage	
 ﾠII
-ﾭ‐	
 ﾠstage	
 ﾠIII
-ﾭ‐	
 ﾠunknown
30.5	
 ﾠ%	
 ﾠ(n=519)
29.9%	
 ﾠ(n=508)
37.5%	
 ﾠ(n=638)
2.1%	
 ﾠ(n=36)
8.2%	
 ﾠ(n=23)
25.5%	
 ﾠ(n=72)
65.6%	
 ﾠ(n=185)
0.7%	
 ﾠ(n=2)
39.9%	
 ﾠ(n=268)
31%	
 ﾠ(n=208)
28.3%	
 ﾠ(n=190)
0.9%	
 ﾠ(n=6)
1	
 ﾠAll	
 ﾠpa ents	
 ﾠthat	
 ﾠare	
 ﾠeligible	
 ﾠfor	
 ﾠinclusion	
 ﾠin	
 ﾠthis	
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Figure	
 ﾠ1.	
 ﾠActual	
 ﾠmeasurement	
 ﾠof	
 ﾠCEA	
 ﾠduring	
 ﾠfollow-ﾭ‐up	
 ﾠin	
 ﾠthe	
 ﾠTME	
 ﾠtrial
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On	
 ﾠthe	
 ﾠX-ﾭ‐axis	
 ﾠthe	
 ﾠmoment	
 ﾠin	
 ﾠ me	
 ﾠCEA	
 ﾠis	
 ﾠ
recommended	
 ﾠto	
 ﾠbe	
 ﾠmeasured,	
 ﾠin	
 ﾠmonths	
 ﾠ
a er	
 ﾠprimary	
 ﾠsurgery.
On	
 ﾠthe	
 ﾠY-ﾭ‐axis	
 ﾠthe	
 ﾠpercentage	
 ﾠ(%)	
 ﾠof	
 ﾠactual	
 ﾠ
measurements	
 ﾠon	
 ﾠthat	
 ﾠspeciﬁc	
 ﾠmoment.64
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n=282 Postopera ve	
 ﾠvalue	
 ﾠ<	
 ﾠ2.5 Postopera ve	
 ﾠvalue	
 ﾠ>	
 ﾠ2.5
Preopera ve	
 ﾠvalue	
 ﾠ<	
 ﾠ2.5 55 55	
 ﾠ(50%)2
Preopera ve	
 ﾠvalue	
 ﾠ>	
 ﾠ2.5 31 141
Postopera ve	
 ﾠvalue	
 ﾠ<	
 ﾠ5.0 Postopera ve	
 ﾠvalue	
 ﾠ>	
 ﾠ5.0
Preopera ve	
 ﾠvalue	
 ﾠ<	
 ﾠ5.0 106 73
Preopera ve	
 ﾠvalue	
 ﾠ>	
 ﾠ5.0 22 81
1	
 ﾠThe	
 ﾠpre-ﾭ‐opera ve	
 ﾠvalue	
 ﾠwas	
 ﾠcompared	
 ﾠto	
 ﾠthe	
 ﾠhighest	
 ﾠCEA	
 ﾠvalue	
 ﾠmeasured	
 ﾠduring	
 ﾠfollow-ﾭ‐up.
2	
 ﾠThe	
 ﾠpercentage	
 ﾠof	
 ﾠall	
 ﾠpa ents	
 ﾠwith	
 ﾠnormal	
 ﾠpre-ﾭ‐opera ve	
 ﾠCEA	
 ﾠvalues	
 ﾠ(n=110)	
 ﾠwith	
 ﾠelevated	
 ﾠpost-ﾭ‐opera ve	
 ﾠ
values	
 ﾠ(n=55)
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 ﾠvalues	
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 ﾠ
values	
 ﾠ(n=55)
1	
 ﾠThe	
 ﾠpre-ﾭ‐opera ve	
 ﾠvalue	
 ﾠwas	
 ﾠcompared	
 ﾠto	
 ﾠthe	
 ﾠhighest	
 ﾠCEA	
 ﾠvalue	
 ﾠmeasured	
 ﾠduring	
 ﾠfollow-ﾭ‐up.
2	
 ﾠThe	
 ﾠpercentage	
 ﾠof	
 ﾠall	
 ﾠpa ents	
 ﾠwith	
 ﾠnormal	
 ﾠpre-ﾭ‐opera ve	
 ﾠCEA	
 ﾠvalues	
 ﾠ(n=110)	
 ﾠwith	
 ﾠelevated	
 ﾠpost-ﾭ‐opera ve	
 ﾠ
values	
 ﾠ(n=55)
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 ﾠ3.	
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 ﾠbetween	
 ﾠCEA	
 ﾠvalues	
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 ﾠcura ve	
 ﾠsurgery	
 ﾠand	
 ﾠat	
 ﾠdiagnosis	
 ﾠof	
 ﾠ
recurrent	
 ﾠdisease1
n=127 Postopera ve	
 ﾠvalue	
 ﾠ<	
 ﾠ2.5 Postopera ve	
 ﾠvalue	
 ﾠ>	
 ﾠ2.5
Preopera ve	
 ﾠvalue	
 ﾠ<	
 ﾠ2.5 17 27	
 ﾠ(61%)2
Preopera ve	
 ﾠvalue	
 ﾠ>	
 ﾠ2.5 7 76
Postopera ve	
 ﾠvalue	
 ﾠ<	
 ﾠ5.0 Postopera ve	
 ﾠvalue	
 ﾠ>	
 ﾠ5.0
Preopera ve	
 ﾠvalue	
 ﾠ<	
 ﾠ5.0 28 40
Preopera ve	
 ﾠvalue	
 ﾠ>	
 ﾠ5.0 10 49
1	
 ﾠCEA	
 ﾠvalue	
 ﾠmeasured	
 ﾠwithin	
 ﾠ3	
 ﾠmonths	
 ﾠbefore	
 ﾠthe	
 ﾠdiagnosis	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwas	
 ﾠestablished	
 ﾠ
2	
 ﾠThe	
 ﾠpercentage	
 ﾠof	
 ﾠall	
 ﾠpa ents	
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 ﾠpre-ﾭ‐opera ve	
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 ﾠvalues	
 ﾠ(n=44)	
 ﾠwith	
 ﾠelevated	
 ﾠpost-ﾭ‐opera ve	
 ﾠ
values	
 ﾠ(n=27)
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Summary	
 ﾠof	
 ﾠthe	
 ﾠresults
This	
 ﾠstudy	
 ﾠsuggests	
 ﾠthat	
 ﾠa	
 ﾠnormal	
 ﾠpre-ﾭ‐opera ve	
 ﾠCEA	
 ﾠvalue	
 ﾠdoes	
 ﾠnot	
 ﾠmean	
 ﾠit	
 ﾠwill	
 ﾠnot	
 ﾠrise	
 ﾠ
with,	
 ﾠand	
 ﾠdue	
 ﾠto	
 ﾠrecurrent	
 ﾠdisease	
 ﾠduring	
 ﾠfollow-ﾭ‐up.	
 ﾠA	
 ﾠnon-ﾭ‐elevated	
 ﾠCEA	
 ﾠat	
 ﾠprimary	
 ﾠ
diagnosis	
 ﾠis	
 ﾠcommon	
 ﾠ(50%),	
 ﾠas	
 ﾠwell	
 ﾠas	
 ﾠa	
 ﾠrise	
 ﾠin	
 ﾠCEA	
 ﾠdespite	
 ﾠa	
 ﾠnormal	
 ﾠpre-ﾭ‐opera ve	
 ﾠCEA	
 ﾠ
(50%);	
 ﾠthis	
 ﾠsitua on	
 ﾠthus	
 ﾠapplies	
 ﾠto	
 ﾠa	
 ﾠquarter	
 ﾠof	
 ﾠall	
 ﾠcolorectal	
 ﾠcancer	
 ﾠpa ents.
Role	
 ﾠof	
 ﾠfalse-ﾭ‐posi ve	
 ﾠpostopera ve	
 ﾠCEA	
 ﾠlevels	
 ﾠinﬂuencing	
 ﾠstudy	
 ﾠresults
Incidental	
 ﾠrises	
 ﾠin	
 ﾠCEA	
 ﾠdue	
 ﾠto	
 ﾠbenign	
 ﾠdisease	
 ﾠor	
 ﾠsmoking	
 ﾠare	
 ﾠknown	
 ﾠand	
 ﾠcan	
 ﾠbe	
 ﾠthe	
 ﾠcause	
 ﾠof	
 ﾠ
‘falsely’	
 ﾠelevated	
 ﾠCEA	
 ﾠlevels	
 ﾠduring	
 ﾠfollow-ﾭ‐up.	
 ﾠThis	
 ﾠmay	
 ﾠaccount	
 ﾠfor	
 ﾠa	
 ﾠpart	
 ﾠof	
 ﾠthe	
 ﾠelevated	
 ﾠ
post-ﾭ‐opera ve	
 ﾠCEA	
 ﾠvalues	
 ﾠin	
 ﾠthis	
 ﾠstudy	
 ﾠbecause	
 ﾠa	
 ﾠcomparison	
 ﾠwas	
 ﾠmade	
 ﾠof	
 ﾠthe	
 ﾠpre-ﾭ‐
opera ve	
 ﾠCEA	
 ﾠvalue	
 ﾠwith	
 ﾠthe	
 ﾠmaximum	
 ﾠCEA	
 ﾠvalue	
 ﾠduring	
 ﾠfollow-ﾭ‐up.	
 ﾠThe	
 ﾠpropor on	
 ﾠof	
 ﾠ
these	
 ﾠfalsely	
 ﾠelevated	
 ﾠCEA	
 ﾠlevels	
 ﾠwas	
 ﾠes mated	
 ﾠby	
 ﾠperforming	
 ﾠthe	
 ﾠsame	
 ﾠanalysis	
 ﾠin	
 ﾠ
pa ents	
 ﾠwith	
 ﾠno	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠThis	
 ﾠturned	
 ﾠout	
 ﾠto	
 ﾠbe	
 ﾠlimited	
 ﾠ(4-ﾭ‐13%).	
 ﾠFurther	
 ﾠthe	
 ﾠpre-ﾭ‐
opera ve	
 ﾠCEA	
 ﾠwas	
 ﾠcompared	
 ﾠwith	
 ﾠthe	
 ﾠCEA	
 ﾠvalue	
 ﾠat	
 ﾠthe	
 ﾠ me	
 ﾠof	
 ﾠthe	
 ﾠdiagnosis	
 ﾠof	
 ﾠrecurrent	
 ﾠ
disease,	
 ﾠassuming	
 ﾠat	
 ﾠleast	
 ﾠthese	
 ﾠelevated	
 ﾠCEA	
 ﾠvalues	
 ﾠare	
 ﾠdue	
 ﾠto	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠThe	
 ﾠ
percentage	
 ﾠin	
 ﾠthis	
 ﾠgroup	
 ﾠwas	
 ﾠeven	
 ﾠhigher	
 ﾠ(60%).	
 ﾠThe	
 ﾠresults	
 ﾠof	
 ﾠthis	
 ﾠstudy	
 ﾠare	
 ﾠin	
 ﾠcoherence	
 ﾠ
with	
 ﾠother	
 ﾠnumbers	
 ﾠreported	
 ﾠin	
 ﾠliterature.13-ﾭ‐15
Value	
 ﾠof	
 ﾠCEA	
 ﾠimmediately	
 ﾠa er	
 ﾠprimary	
 ﾠsurgery
Not	
 ﾠall	
 ﾠCEA	
 ﾠvalues	
 ﾠreturn	
 ﾠto	
 ﾠnormal	
 ﾠa er	
 ﾠcura ve	
 ﾠsurgery,	
 ﾠespecially	
 ﾠin	
 ﾠthe	
 ﾠgroup	
 ﾠof	
 ﾠ
pa ents	
 ﾠthat	
 ﾠare	
 ﾠdiagnosed	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease	
 ﾠduring	
 ﾠfollow-ﾭ‐up,	
 ﾠdue	
 ﾠto	
 ﾠresidual	
 ﾠ
microscopic	
 ﾠdisease	
 ﾠat	
 ﾠ me	
 ﾠof	
 ﾠintended	
 ﾠcura ve	
 ﾠsurgery.	
 ﾠA	
 ﾠpersistent	
 ﾠabnormal	
 ﾠpost-ﾭ‐
opera ve	
 ﾠCEA	
 ﾠusually	
 ﾠindicates	
 ﾠsynchronous	
 ﾠmetastasis	
 ﾠor	
 ﾠirradical	
 ﾠresec on	
 ﾠand	
 ﾠis	
 ﾠ
applicable	
 ﾠas	
 ﾠa	
 ﾠmarker	
 ﾠfor	
 ﾠthe	
 ﾠeﬀec veness	
 ﾠof	
 ﾠcura ve	
 ﾠsurgery.	
 ﾠSerum	
 ﾠCEA	
 ﾠhas	
 ﾠa	
 ﾠhalf-ﾭ‐life	
 ﾠof	
 ﾠ
6	
 ﾠto	
 ﾠ60	
 ﾠdays,	
 ﾠand	
 ﾠmust	
 ﾠbe	
 ﾠexpected	
 ﾠto	
 ﾠreturn	
 ﾠto	
 ﾠnormal	
 ﾠwithin	
 ﾠseveral	
 ﾠweeks.
Considera ons	
 ﾠon	
 ﾠthe	
 ﾠrela onship	
 ﾠbetween	
 ﾠpre-ﾭ‐	
 ﾠand	
 ﾠpostopera ve	
 ﾠCEA	
 ﾠlevels
However	
 ﾠit	
 ﾠdoes	
 ﾠappear	
 ﾠthat	
 ﾠthere	
 ﾠis	
 ﾠa	
 ﾠrela onship	
 ﾠbetween	
 ﾠpre-ﾭ‐	
 ﾠand	
 ﾠpostopera ve	
 ﾠCEA	
 ﾠ
levels.	
 ﾠThe	
 ﾠthought	
 ﾠbehind	
 ﾠthe	
 ﾠassump on	
 ﾠof	
 ﾠthe	
 ﾠabsence	
 ﾠof	
 ﾠrise	
 ﾠin	
 ﾠnormal	
 ﾠpreopera ve	
 ﾠ
values,	
 ﾠmight	
 ﾠnot	
 ﾠbe	
 ﾠen rely	
 ﾠwrong.	
 ﾠThe	
 ﾠlikelihood	
 ﾠCEA	
 ﾠwill	
 ﾠrise	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease	
 ﾠ
when	
 ﾠpre-ﾭ‐opera ve	
 ﾠvalues	
 ﾠwere	
 ﾠelevated	
 ﾠas	
 ﾠwell	
 ﾠis	
 ﾠhigher	
 ﾠ(78%,	
 ﾠversus	
 ﾠ50%)	
 ﾠthen	
 ﾠwith	
 ﾠ
normal	
 ﾠpre-ﾭ‐opera ve	
 ﾠlevels.	
 ﾠFrom	
 ﾠthis	
 ﾠobserva on,	
 ﾠit	
 ﾠmight	
 ﾠbe	
 ﾠtrue	
 ﾠthat	
 ﾠlooking	
 ﾠat	
 ﾠrela ve	
 ﾠ
CEA	
 ﾠvalues,	
 ﾠan cipa ng	
 ﾠon	
 ﾠan	
 ﾠindividual's	
 ﾠ'normal	
 ﾠvalue',	
 ﾠwould	
 ﾠbe	
 ﾠa	
 ﾠmore	
 ﾠeﬀec ve	
 ﾠ
manner	
 ﾠof	
 ﾠﬁnding	
 ﾠabnormali es	
 ﾠthen	
 ﾠapprehending	
 ﾠsta c	
 ﾠcut-ﾭ‐oﬀ	
 ﾠvalues.	
 ﾠThe	
 ﾠuse	
 ﾠof	
 ﾠ
percentual	
 ﾠrise	
 ﾠor	
 ﾠdoubling	
 ﾠ me	
 ﾠ(DT)	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠvalues	
 ﾠmight	
 ﾠbe	
 ﾠeﬀec ve.	
 ﾠA	
 ﾠstrong	
 ﾠ
prognos c	
 ﾠvalue	
 ﾠof	
 ﾠthis	
 ﾠalterna ve	
 ﾠhas	
 ﾠalready	
 ﾠbeen	
 ﾠdemonstrated,12,	
 ﾠ15,	
 ﾠ18-ﾭ‐20	
 ﾠhowever	
 ﾠno	
 ﾠ
65clinical	
 ﾠtrials	
 ﾠhave	
 ﾠbeen	
 ﾠini ated	
 ﾠup	
 ﾠun l	
 ﾠnow	
 ﾠto	
 ﾠstudy	
 ﾠthe	
 ﾠclinical	
 ﾠbeneﬁt.	
 ﾠTheore cally,	
 ﾠby	
 ﾠ
analysing	
 ﾠthe	
 ﾠrise	
 ﾠof	
 ﾠCEA	
 ﾠwith	
 ﾠmeasurement	
 ﾠat	
 ﾠan	
 ﾠinterval	
 ﾠof	
 ﾠseveral	
 ﾠweeks,	
 ﾠboth	
 ﾠsensi vity	
 ﾠ
and	
 ﾠspeciﬁcity	
 ﾠcan	
 ﾠincrease.	
 ﾠA	
 ﾠhigher	
 ﾠsensi vity	
 ﾠis	
 ﾠachieved	
 ﾠbecause	
 ﾠa	
 ﾠrise	
 ﾠin	
 ﾠCEA	
 ﾠcan	
 ﾠsignal	
 ﾠ
recurrent	
 ﾠdisease	
 ﾠbefore	
 ﾠcrossing	
 ﾠa	
 ﾠsta c	
 ﾠthreshold,	
 ﾠespecially	
 ﾠin	
 ﾠpa ents	
 ﾠwith	
 ﾠlow	
 ﾠbaseline	
 ﾠ
values.	
 ﾠA	
 ﾠhigher	
 ﾠspeciﬁcity	
 ﾠis	
 ﾠexpected	
 ﾠbecause	
 ﾠincidental	
 ﾠrises	
 ﾠdue	
 ﾠto	
 ﾠe.g.	
 ﾠself-ﾭ‐limi ng	
 ﾠ
benign	
 ﾠdisease	
 ﾠare	
 ﾠ'ﬁltered'	
 ﾠby	
 ﾠrepe  ve	
 ﾠmeasurements.	
 ﾠLow	
 ﾠspeciﬁcity	
 ﾠfor	
 ﾠmalignancy	
 ﾠhas	
 ﾠ
been	
 ﾠthe	
 ﾠmain	
 ﾠproblem	
 ﾠof	
 ﾠCEA,	
 ﾠwhich	
 ﾠhas	
 ﾠalso	
 ﾠled	
 ﾠto	
 ﾠthe	
 ﾠapprehension	
 ﾠof	
 ﾠhigher	
 ﾠthreshold	
 ﾠ
values	
 ﾠthen	
 ﾠactually	
 ﾠare	
 ﾠnormal.	
 ﾠUse	
 ﾠof	
 ﾠCEA	
 ﾠrise,	
 ﾠthere	
 ﾠwith	
 ﾠan cipa ng	
 ﾠon	
 ﾠindividual	
 ﾠ
diﬀerences	
 ﾠin	
 ﾠCEA	
 ﾠexpression,	
 ﾠmight	
 ﾠsolve	
 ﾠthis	
 ﾠproblem.	
 ﾠAn	
 ﾠexplana on	
 ﾠfor	
 ﾠthe	
 ﾠvariances	
 ﾠin	
 ﾠ
CEA	
 ﾠexpression	
 ﾠmay	
 ﾠbe	
 ﾠthe	
 ﾠproduc on	
 ﾠand	
 ﾠshedding	
 ﾠto	
 ﾠthe	
 ﾠcircula on	
 ﾠor	
 ﾠintes nal	
 ﾠlumen	
 ﾠ
by	
 ﾠdiﬀerent	
 ﾠtumour	
 ﾠtypes.21-ﾭ‐23	
 ﾠImmunohistochemical	
 ﾠstaining	
 ﾠof	
 ﾠCEA	
 ﾠwithin	
 ﾠthe	
 ﾠcell	
 ﾠhas	
 ﾠ
diﬀerent	
 ﾠcellular	
 ﾠdistribu on	
 ﾠpa erns	
 ﾠreﬂec ng	
 ﾠin	
 ﾠdiﬀerent	
 ﾠserum	
 ﾠlevels.	
 ﾠThis	
 ﾠpa ern	
 ﾠof	
 ﾠ
expression	
 ﾠand	
 ﾠsuccessive	
 ﾠdiﬀerences	
 ﾠin	
 ﾠspilling	
 ﾠto	
 ﾠthe	
 ﾠcircula on	
 ﾠmay	
 ﾠbe	
 ﾠretained	
 ﾠin	
 ﾠ
recurrent	
 ﾠdisease.
Conclusion
The	
 ﾠmajority	
 ﾠof	
 ﾠpa ents	
 ﾠwith	
 ﾠrectal	
 ﾠcarcinoma	
 ﾠhave	
 ﾠnormal	
 ﾠCEA	
 ﾠvalues	
 ﾠbefore	
 ﾠcura ve	
 ﾠ
surgery	
 ﾠand	
 ﾠhalf	
 ﾠof	
 ﾠthem	
 ﾠwill	
 ﾠexpress	
 ﾠa	
 ﾠrise	
 ﾠin	
 ﾠCEA	
 ﾠvalues	
 ﾠdue	
 ﾠto	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠThis	
 ﾠ
means	
 ﾠa	
 ﾠsigniﬁcant	
 ﾠnumber	
 ﾠof	
 ﾠpa ents	
 ﾠwill	
 ﾠmiss	
 ﾠan	
 ﾠopportunity	
 ﾠon	
 ﾠearly	
 ﾠdetec on	
 ﾠof	
 ﾠ
recurrent	
 ﾠdisease	
 ﾠwhen	
 ﾠCEA	
 ﾠmeasurements	
 ﾠare	
 ﾠomi ed,	
 ﾠdue	
 ﾠa	
 ﾠfalse	
 ﾠassump on.	
 ﾠSerial	
 ﾠ
post-ﾭ‐opera ve	
 ﾠCEA	
 ﾠtes ng	
 ﾠcannot	
 ﾠbe	
 ﾠdiscarded	
 ﾠbased	
 ﾠon	
 ﾠa	
 ﾠnormal	
 ﾠpre-ﾭ‐opera ve	
 ﾠserum	
 ﾠ
CEA.
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Context:	
 ﾠFollowing	
 ﾠcura ve	
 ﾠ treatment	
 ﾠfor	
 ﾠ primary	
 ﾠcolorectal	
 ﾠcancer	
 ﾠ (CRC),	
 ﾠ30	
 ﾠto	
 ﾠ 50%	
 ﾠ of	
 ﾠ
pa ents	
 ﾠ will	
 ﾠ develop	
 ﾠ recurrent	
 ﾠ disease,	
 ﾠ commonly	
 ﾠ locoregional	
 ﾠ recurrence	
 ﾠ and	
 ﾠ distant	
 ﾠ
metastases	
 ﾠto	
 ﾠthe	
 ﾠliver	
 ﾠand	
 ﾠlung.	
 ﾠFor	
 ﾠCRC	
 ﾠthere	
 ﾠare	
 ﾠseveral	
 ﾠlines	
 ﾠof	
 ﾠevidence	
 ﾠsuppor ng	
 ﾠthe	
 ﾠ
hypothesis	
 ﾠthat	
 ﾠ early	
 ﾠdetec on	
 ﾠof	
 ﾠmetachronous	
 ﾠdisease	
 ﾠoﬀers	
 ﾠa	
 ﾠsecond	
 ﾠopportunity	
 ﾠfor	
 ﾠ
cure.	
 ﾠ The	
 ﾠ current	
 ﾠ drive	
 ﾠ in	
 ﾠ clinical	
 ﾠ trials	
 ﾠ is	
 ﾠ towards	
 ﾠ detec ng	
 ﾠ metachronous	
 ﾠ disease	
 ﾠ in	
 ﾠ
asymptoma c	
 ﾠ pa ents	
 ﾠthrough	
 ﾠ more	
 ﾠ intensive	
 ﾠimaging	
 ﾠprotocols,	
 ﾠtypically	
 ﾠcomputerized	
 ﾠ
tomography	
 ﾠ(CT)	
 ﾠ scanning,	
 ﾠbut	
 ﾠ this	
 ﾠhas	
 ﾠseveral	
 ﾠ limita ons	
 ﾠincluding:	
 ﾠhigh	
 ﾠexpensive	
 ﾠand	
 ﾠ
resource	
 ﾠusage;	
 ﾠhigh-ﾭ‐rates	
 ﾠof	
 ﾠ‘incidentaloma’	
 ﾠincurring	
 ﾠfurther	
 ﾠcosts	
 ﾠfor	
 ﾠ inves ga ons	
 ﾠand	
 ﾠ
treatments;	
 ﾠ and	
 ﾠ neoplas c	
 ﾠ risks	
 ﾠ from	
 ﾠ cumula ve	
 ﾠ radia on	
 ﾠ exposure.	
 ﾠ Against	
 ﾠ this	
 ﾠ
background,	
 ﾠan	
 ﾠ altera ve	
 ﾠ strategy	
 ﾠ is	
 ﾠa	
 ﾠlow	
 ﾠ cost	
 ﾠ ‘triage’	
 ﾠblood	
 ﾠ biomarker	
 ﾠ triggering	
 ﾠand	
 ﾠ
direc ng	
 ﾠselec ve	
 ﾠCT	
 ﾠusage.	
 ﾠThis	
 ﾠpaper	
 ﾠrevisits	
 ﾠthe	
 ﾠpoten al	
 ﾠrole	
 ﾠof	
 ﾠserum	
 ﾠcarcinoembryonic	
 ﾠ
an gen	
 ﾠ (CEA),	
 ﾠset	
 ﾠ against	
 ﾠ modern	
 ﾠ imaging	
 ﾠ techniques,	
 ﾠchanges	
 ﾠ in	
 ﾠ CRC	
 ﾠ treatment	
 ﾠ and	
 ﾠ
clinically-ﾭ‐linked	
 ﾠdecision-ﾭ‐making	
 ﾠso ware.	
 ﾠ
Limita ons	
 ﾠ of	
 ﾠ past	
 ﾠ studies:	
 ﾠ A	
 ﾠ comprehensive	
 ﾠ review	
 ﾠ of	
 ﾠ the	
 ﾠ literature	
 ﾠ (1978-ﾭ‐2008)	
 ﾠ
demonstrates	
 ﾠthat	
 ﾠthe	
 ﾠini al	
 ﾠpromise	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠas	
 ﾠan	
 ﾠeﬀec ve	
 ﾠsurveillance	
 ﾠtool	
 ﾠin	
 ﾠthe	
 ﾠ
se ng	
 ﾠ of	
 ﾠ CRC	
 ﾠ has	
 ﾠ been	
 ﾠ tarnished	
 ﾠ through	
 ﾠ perpetua on	
 ﾠ of	
 ﾠ poorly	
 ﾠ designed	
 ﾠ and	
 ﾠ
underpowered	
 ﾠ studies.	
 ﾠ Speciﬁc	
 ﾠ limita ons	
 ﾠ included:	
 ﾠ tes ng	
 ﾠ CEA	
 ﾠ as	
 ﾠ only	
 ﾠ an	
 ﾠ ‘add-ﾭ‐on’	
 ﾠ
diagnos c	
 ﾠtool;	
 ﾠlack	
 ﾠof	
 ﾠstandardiza on	
 ﾠof	
 ﾠthreshold	
 ﾠvalues;	
 ﾠuse	
 ﾠof	
 ﾠsta c	
 ﾠthresholds;	
 ﾠtoo	
 ﾠlow	
 ﾠ
measurement	
 ﾠfrequency;	
 ﾠmismatch	
 ﾠin	
 ﾠ ming	
 ﾠon	
 ﾠexpected	
 ﾠ me	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠMajor	
 ﾠ
changes	
 ﾠin	
 ﾠtreatment	
 ﾠof	
 ﾠmetasta c	
 ﾠCRC	
 ﾠfurther	
 ﾠcause	
 ﾠa	
 ﾠdecrease	
 ﾠof	
 ﾠclinical	
 ﾠapplicability	
 ﾠof	
 ﾠ
past	
 ﾠtrial	
 ﾠoutcomes.
Revisited	
 ﾠhypothesis:	
 ﾠIn	
 ﾠ1982,	
 ﾠStaab	
 ﾠhypothesized	
 ﾠthat	
 ﾠthe	
 ﾠop mal	
 ﾠbeneﬁt	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠas	
 ﾠ
a	
 ﾠ surveillance	
 ﾠ tool	
 ﾠ is	
 ﾠ through	
 ﾠ high-ﾭ‐frequency	
 ﾠ triage	
 ﾠ using	
 ﾠ a	
 ﾠ dynamic	
 ﾠ threshold	
 ﾠ (HiDT)	
 ﾠ
approach.	
 ﾠEvidence	
 ﾠsuppor ng	
 ﾠthis	
 ﾠhypothesis	
 ﾠwas	
 ﾠfound	
 ﾠin	
 ﾠan	
 ﾠevalua on	
 ﾠof	
 ﾠbiochemical	
 ﾠ
characteris cs	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠtests	
 ﾠand	
 ﾠretrospec ve	
 ﾠstudies	
 ﾠshowing	
 ﾠthe	
 ﾠsuperior	
 ﾠpredic ve	
 ﾠ
value	
 ﾠof	
 ﾠa	
 ﾠdynamic	
 ﾠthreshold	
 ﾠvalue	
 ﾠas	
 ﾠcompared	
 ﾠto	
 ﾠa	
 ﾠsta c	
 ﾠthreshold	
 ﾠvalue.	
 ﾠA	
 ﾠpreceding	
 ﾠ
pilot	
 ﾠtrial	
 ﾠhas	
 ﾠset	
 ﾠforth	
 ﾠthe	
 ﾠprotocol	
 ﾠfor	
 ﾠa	
 ﾠna onal	
 ﾠrandomized	
 ﾠtrial.
Future	
 ﾠtrial	
 ﾠdesign:	
 ﾠ 	
 ﾠA	
 ﾠmul -ﾭ‐centred	
 ﾠrandomized	
 ﾠphase	
 ﾠIII	
 ﾠstudy	
 ﾠop mizing	
 ﾠthe	
 ﾠusage	
 ﾠof	
 ﾠ
HiDT	
 ﾠ against	
 ﾠ resectability	
 ﾠ of	
 ﾠ recurrent	
 ﾠ disease	
 ﾠ as	
 ﾠ the	
 ﾠ primary	
 ﾠ outcome	
 ﾠ measure	
 ﾠ is	
 ﾠ
commencing	
 ﾠ recruitment	
 ﾠ in	
 ﾠ the	
 ﾠ Netherlands	
 ﾠ in	
 ﾠ 2010.	
 ﾠ A	
 ﾠ clinically	
 ﾠ integrated	
 ﾠ computer-ﾭ‐
assistant	
 ﾠ support	
 ﾠsystem	
 ﾠis	
 ﾠa	
 ﾠkey	
 ﾠcomponent	
 ﾠ of	
 ﾠthe	
 ﾠtrial	
 ﾠdesign	
 ﾠ and	
 ﾠ will	
 ﾠ concurrently	
 ﾠbe	
 ﾠContext
Following	
 ﾠcura ve	
 ﾠtreatment	
 ﾠfor	
 ﾠprimary	
 ﾠcolorectal	
 ﾠcancer	
 ﾠ(CRC),	
 ﾠ30	
 ﾠto	
 ﾠ50%	
 ﾠof	
 ﾠpa ents	
 ﾠwill	
 ﾠ
develop	
 ﾠrecurrent	
 ﾠdisease,	
 ﾠcommonly	
 ﾠlocoregional	
 ﾠrecurrences	
 ﾠand	
 ﾠdistant	
 ﾠmetastases	
 ﾠto	
 ﾠ
the	
 ﾠliver	
 ﾠand	
 ﾠlung.	
 ﾠUnlike	
 ﾠmost	
 ﾠadult	
 ﾠsolid	
 ﾠmalignancies,	
 ﾠfor	
 ﾠCRC,	
 ﾠthere	
 ﾠare	
 ﾠseveral	
 ﾠlines	
 ﾠof	
 ﾠ
evidence	
 ﾠsuppor ng	
 ﾠthe	
 ﾠhypothesis	
 ﾠthat	
 ﾠearly	
 ﾠdetec on	
 ﾠof	
 ﾠmetachronous	
 ﾠdisease	
 ﾠoﬀers	
 ﾠa	
 ﾠ
second	
 ﾠopportunity	
 ﾠfor	
 ﾠcure.1,	
 ﾠ3-ﾭ‐5
	
 ﾠ Serum	
 ﾠCEA	
 ﾠhas	
 ﾠbeen	
 ﾠthe	
 ﾠhallmark	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠof	
 ﾠcolorectal	
 ﾠcarcinoma	
 ﾠfor	
 ﾠ30	
 ﾠyears.	
 ﾠ
There	
 ﾠhas	
 ﾠbeen	
 ﾠconsiderable	
 ﾠcontroversy	
 ﾠconcerning	
 ﾠthe	
 ﾠbeneﬁts	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠin	
 ﾠfollow-ﾭ‐
up.	
 ﾠFive	
 ﾠmeta-ﾭ‐analyses	
 ﾠwere	
 ﾠcarried	
 ﾠout	
 ﾠanalyzing	
 ﾠthe	
 ﾠevidence	
 ﾠof	
 ﾠthe	
 ﾠeﬀec veness	
 ﾠof	
 ﾠ
follow-ﾭ‐up	
 ﾠin	
 ﾠcolorectal	
 ﾠcancer	
 ﾠon	
 ﾠsurvival.1-ﾭ‐5	
 ﾠ	
 ﾠOnly	
 ﾠa	
 ﾠsmall	
 ﾠsurvival	
 ﾠgain	
 ﾠwas	
 ﾠseen,	
 ﾠ
predominantly	
 ﾠwhen	
 ﾠfrequent	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠwere	
 ﾠincluded	
 ﾠin	
 ﾠthe	
 ﾠfollow-ﾭ‐up.1,	
 ﾠ
3-ﾭ‐5	
 ﾠMost	
 ﾠof	
 ﾠthe	
 ﾠstudies	
 ﾠincluded	
 ﾠin	
 ﾠthe	
 ﾠmeta-ﾭ‐analyses	
 ﾠhowever,	
 ﾠanalyzed	
 ﾠthe	
 ﾠeﬀect	
 ﾠof	
 ﾠ
follow-ﾭ‐up	
 ﾠin	
 ﾠgeneral,	
 ﾠo en	
 ﾠconsis ng	
 ﾠof	
 ﾠa	
 ﾠwide	
 ﾠvariety	
 ﾠand	
 ﾠcombina ons	
 ﾠof	
 ﾠdiagnos c	
 ﾠ
tests.5	
 ﾠThis	
 ﾠlimits	
 ﾠthe	
 ﾠevidence	
 ﾠon	
 ﾠthe	
 ﾠdiagnos c	
 ﾠaccuracy	
 ﾠof	
 ﾠa	
 ﾠspeciﬁc	
 ﾠdiagnos c	
 ﾠtest.	
 ﾠThe	
 ﾠ
meta-ﾭ‐analyses	
 ﾠtherefore	
 ﾠdo	
 ﾠnot	
 ﾠnecessarily	
 ﾠreﬂect	
 ﾠthe	
 ﾠdiagnos c	
 ﾠvalue	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠin	
 ﾠ
follow-ﾭ‐up	
 ﾠand	
 ﾠthe	
 ﾠcontroversy	
 ﾠconcerning	
 ﾠthe	
 ﾠrole	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠhas	
 ﾠnot	
 ﾠbeen	
 ﾠsolved.
	
 ﾠ The	
 ﾠcurrent	
 ﾠdrive	
 ﾠin	
 ﾠclinical	
 ﾠtrials	
 ﾠis	
 ﾠtowards	
 ﾠdetec ng	
 ﾠmetachronous	
 ﾠdisease	
 ﾠin	
 ﾠ
asymptoma c	
 ﾠpa ents	
 ﾠthrough	
 ﾠmore	
 ﾠintensive	
 ﾠimaging	
 ﾠprotocols,	
 ﾠtypically	
 ﾠcomputerized	
 ﾠ
tomography	
 ﾠ(CT)	
 ﾠscanning,	
 ﾠbut	
 ﾠthis	
 ﾠhas	
 ﾠseveral	
 ﾠlimita ons	
 ﾠincluding:	
 ﾠhigh	
 ﾠexpensive	
 ﾠand	
 ﾠ
resource	
 ﾠusage;	
 ﾠhigh-ﾭ‐rates	
 ﾠof	
 ﾠ‘incidentaloma’	
 ﾠincurring	
 ﾠfurther	
 ﾠcosts	
 ﾠfor	
 ﾠinves ga ons	
 ﾠand	
 ﾠ
treatments;	
 ﾠand	
 ﾠneoplas c	
 ﾠrisks	
 ﾠfrom	
 ﾠcumula ve	
 ﾠradia on	
 ﾠexposure.	
 ﾠ
	
 ﾠ Against	
 ﾠthis	
 ﾠbackground,	
 ﾠan	
 ﾠalterna ve	
 ﾠstrategy	
 ﾠis	
 ﾠa	
 ﾠlow	
 ﾠcost	
 ﾠ‘triage’	
 ﾠblood	
 ﾠbiomarker	
 ﾠ
triggering	
 ﾠand	
 ﾠdirec ng	
 ﾠselec ve	
 ﾠCT	
 ﾠusage.	
 ﾠThis	
 ﾠpaper	
 ﾠrevisits	
 ﾠthe	
 ﾠpoten al	
 ﾠrole	
 ﾠof	
 ﾠserum	
 ﾠ
carcinoembryonic	
 ﾠan gen	
 ﾠ(CEA),	
 ﾠset	
 ﾠagainst	
 ﾠmodern	
 ﾠimaging	
 ﾠand	
 ﾠCRC	
 ﾠtreatment	
 ﾠand	
 ﾠ
clinically-ﾭ‐linked	
 ﾠdecision-ﾭ‐making	
 ﾠso ware,	
 ﾠas	
 ﾠsuch	
 ﾠa	
 ﾠsurveillance	
 ﾠtool.	
 ﾠ
Limita ons	
 ﾠof	
 ﾠpast	
 ﾠstudies
A	
 ﾠcomprehensive	
 ﾠreview	
 ﾠof	
 ﾠthe	
 ﾠliterature	
 ﾠ(1978-ﾭ‐2008)	
 ﾠwas	
 ﾠperformed,	
 ﾠusing	
 ﾠsearch	
 ﾠterm	
 ﾠ
[Carcinoembryonic	
 ﾠan gen]	
 ﾠAND	
 ﾠ[Colorectal	
 ﾠneoplasm],	
 ﾠlimited	
 ﾠto	
 ﾠthe	
 ﾠsubheadings	
 ﾠ
[analysis],	
 ﾠ[diagnos c	
 ﾠuse],	
 ﾠ[blood],	
 ﾠ[standards]	
 ﾠand	
 ﾠlimited	
 ﾠto	
 ﾠ‘human’	
 ﾠand	
 ﾠ‘English	
 ﾠ
language’.	
 ﾠAddi onal	
 ﾠrelevant	
 ﾠreferences	
 ﾠfound	
 ﾠin	
 ﾠar cles	
 ﾠwere	
 ﾠincluded.	
 ﾠReview	
 ﾠar cles	
 ﾠ
were	
 ﾠused	
 ﾠas	
 ﾠa	
 ﾠreference	
 ﾠbut	
 ﾠnot	
 ﾠincluded	
 ﾠin	
 ﾠthe	
 ﾠanalysis.	
 ﾠSelec on	
 ﾠof	
 ﾠthe	
 ﾠabstracts	
 ﾠwas	
 ﾠ
made	
 ﾠon	
 ﾠthe	
 ﾠavailable	
 ﾠinforma on	
 ﾠconcerning	
 ﾠclinical	
 ﾠuse	
 ﾠof	
 ﾠCEA	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠa er	
 ﾠcura ve	
 ﾠ
resec on	
 ﾠof	
 ﾠCRC.	
 ﾠ
72	
 ﾠ From	
 ﾠ1978	
 ﾠ ll	
 ﾠ2008	
 ﾠ26	
 ﾠoriginal	
 ﾠclinical	
 ﾠtrials	
 ﾠevalua ng	
 ﾠthe	
 ﾠoutcome	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠa er	
 ﾠ
cura ve	
 ﾠtreatment	
 ﾠof	
 ﾠcolorectal	
 ﾠcarcinoma	
 ﾠwhich	
 ﾠincluded	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠwere	
 ﾠ
published	
 ﾠ(Table	
 ﾠ1).6-ﾭ‐31	
 ﾠOne	
 ﾠpublica on	
 ﾠwas	
 ﾠexcluded	
 ﾠfrom	
 ﾠanalysis	
 ﾠbecause	
 ﾠit	
 ﾠconcerned	
 ﾠa	
 ﾠ
double	
 ﾠpublica on.	
 ﾠThe	
 ﾠ25	
 ﾠclinical	
 ﾠtrials,	
 ﾠand	
 ﾠa	
 ﾠfew	
 ﾠfollow-ﾭ‐up	
 ﾠstudies	
 ﾠthat	
 ﾠdid	
 ﾠnot	
 ﾠinclude	
 ﾠ
serum	
 ﾠCEA	
 ﾠmeasurements,	
 ﾠhave	
 ﾠresulted	
 ﾠin	
 ﾠﬁve	
 ﾠmeta-ﾭ‐analyses	
 ﾠon	
 ﾠfollow-ﾭ‐up	
 ﾠin	
 ﾠCRC.1-ﾭ‐5	
 ﾠThe	
 ﾠ
25	
 ﾠoriginal	
 ﾠar cles	
 ﾠwere	
 ﾠanalyzed	
 ﾠon	
 ﾠactual	
 ﾠtes ng	
 ﾠthe	
 ﾠdiagnos c	
 ﾠcapacity	
 ﾠof	
 ﾠserum-ﾭ‐CEA,	
 ﾠ
the	
 ﾠclinically	
 ﾠapplied	
 ﾠthreshold	
 ﾠvalue	
 ﾠof	
 ﾠserum-ﾭ‐CEA,	
 ﾠ ming	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠand	
 ﾠmeasurement	
 ﾠ
frequency.
	
 ﾠ Most	
 ﾠstudies	
 ﾠevaluated	
 ﾠfollow-ﾭ‐up	
 ﾠregimes	
 ﾠconsis ng	
 ﾠof	
 ﾠvarious	
 ﾠdiagnos c	
 ﾠtests.	
 ﾠIn	
 ﾠonly	
 ﾠ
5	
 ﾠfrom	
 ﾠ25	
 ﾠclinical	
 ﾠtrials,	
 ﾠdiﬀerent	
 ﾠserum	
 ﾠCEA	
 ﾠregimes	
 ﾠwere	
 ﾠcompared,6-ﾭ‐10	
 ﾠfrom	
 ﾠwhich	
 ﾠ3	
 ﾠ
studies	
 ﾠwere	
 ﾠrandomized	
 ﾠcontrolled	
 ﾠtrials.8-ﾭ‐10	
 ﾠThe	
 ﾠresults	
 ﾠof	
 ﾠthese	
 ﾠstudies	
 ﾠshow	
 ﾠa	
 ﾠ
consistent	
 ﾠbeneﬁcial	
 ﾠeﬀect	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠon	
 ﾠboth	
 ﾠthe	
 ﾠrate	
 ﾠof	
 ﾠcura ve	
 ﾠ
resec on	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠand	
 ﾠsurvival	
 ﾠ(table	
 ﾠ2).	
 ﾠIn	
 ﾠthe	
 ﾠmeta-ﾭ‐analyses	
 ﾠthe	
 ﾠmajority	
 ﾠof	
 ﾠ
included	
 ﾠtrials	
 ﾠdid	
 ﾠnot	
 ﾠcompare	
 ﾠdiﬀerent	
 ﾠCEA	
 ﾠregimes	
 ﾠ(Table	
 ﾠ3).	
 ﾠThese	
 ﾠmeta-ﾭ‐analyses	
 ﾠ
therefore,	
 ﾠdo	
 ﾠnot	
 ﾠreﬂect	
 ﾠthe	
 ﾠdiagnos c	
 ﾠcapacity	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠin	
 ﾠfollow-ﾭ‐up.
	
 ﾠ The	
 ﾠaverage	
 ﾠsta c	
 ﾠnormal	
 ﾠvalue	
 ﾠof	
 ﾠserum-ﾭ‐CEA	
 ﾠis	
 ﾠ2.0-ﾭ‐2.5	
 ﾠng/ml.	
 ﾠTo	
 ﾠincrease	
 ﾠspeciﬁcity	
 ﾠ
and	
 ﾠprevent	
 ﾠthe	
 ﾠsitua on	
 ﾠof	
 ﾠinability	
 ﾠto	
 ﾠlocalize	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwith	
 ﾠimaging	
 ﾠtechniques	
 ﾠ
or	
 ﾠrelaparotomy	
 ﾠin	
 ﾠthe	
 ﾠpast,	
 ﾠthe	
 ﾠclinically	
 ﾠapplied	
 ﾠsta c	
 ﾠthreshold	
 ﾠvalue	
 ﾠhas	
 ﾠo en	
 ﾠbeen	
 ﾠ
increased	
 ﾠto	
 ﾠ5	
 ﾠng/ml	
 ﾠor	
 ﾠhigher.	
 ﾠFrom	
 ﾠthe	
 ﾠ25	
 ﾠstudies,	
 ﾠall	
 ﾠexcept	
 ﾠone	
 ﾠstudy	
 ﾠused	
 ﾠa	
 ﾠsta c	
 ﾠ
threshold	
 ﾠvalue.	
 ﾠA	
 ﾠthreshold	
 ﾠvalue	
 ﾠof	
 ﾠ≤	
 ﾠ2.5	
 ﾠng/ml	
 ﾠwas	
 ﾠapplied	
 ﾠin	
 ﾠ3	
 ﾠstudies	
 ﾠ(13%),	
 ﾠof	
 ﾠ	
 ﾠ≥	
 ﾠ5	
 ﾠng/
ml	
 ﾠin	
 ﾠ8	
 ﾠstudies	
 ﾠ(32%)	
 ﾠand	
 ﾠin	
 ﾠ14	
 ﾠstudies	
 ﾠthe	
 ﾠapplied	
 ﾠthreshold	
 ﾠvalue	
 ﾠwas	
 ﾠnot	
 ﾠmen oned.	
 ﾠ
Applying	
 ﾠa	
 ﾠhigher	
 ﾠthreshold	
 ﾠvalue	
 ﾠresults	
 ﾠin	
 ﾠa	
 ﾠdecrease	
 ﾠin	
 ﾠsensi vity	
 ﾠand	
 ﾠwith	
 ﾠthat,	
 ﾠin	
 ﾠa	
 ﾠ
possible	
 ﾠdelay	
 ﾠof	
 ﾠdiagnosis	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease.
	
 ﾠ Diagnos c	
 ﾠtests	
 ﾠfor	
 ﾠrecurrent	
 ﾠdisease	
 ﾠare	
 ﾠmost	
 ﾠsensi ve	
 ﾠwhen	
 ﾠthe	
 ﾠ ming	
 ﾠis	
 ﾠaimed	
 ﾠat	
 ﾠ
the	
 ﾠexpected	
 ﾠ me	
 ﾠto	
 ﾠrecurrence	
 ﾠthrough	
 ﾠop mizing	
 ﾠthe	
 ﾠpre-ﾭ‐test	
 ﾠprobability.	
 ﾠData	
 ﾠfrom	
 ﾠthe	
 ﾠ
25	
 ﾠclinical	
 ﾠstudies	
 ﾠrevealed	
 ﾠthat	
 ﾠlocal	
 ﾠrecurrences	
 ﾠwere	
 ﾠfound	
 ﾠon	
 ﾠaverage	
 ﾠbetween	
 ﾠ6	
 ﾠ
months	
 ﾠand	
 ﾠ2	
 ﾠyears,	
 ﾠliver	
 ﾠmetastases	
 ﾠbetween	
 ﾠ6	
 ﾠand	
 ﾠ18	
 ﾠmonths	
 ﾠand	
 ﾠpulmonary	
 ﾠmetastases	
 ﾠ
between	
 ﾠ24	
 ﾠand	
 ﾠ36	
 ﾠmonths.	
 ﾠIn	
 ﾠthe	
 ﾠclinical	
 ﾠtrials	
 ﾠ(calcula on	
 ﾠbased	
 ﾠop	
 ﾠ22	
 ﾠtrials),	
 ﾠa	
 ﾠ
measurement	
 ﾠfrequency	
 ﾠof	
 ﾠonce	
 ﾠper	
 ﾠ≤	
 ﾠ3	
 ﾠmonths	
 ﾠwas	
 ﾠapprehended	
 ﾠin	
 ﾠ91%	
 ﾠof	
 ﾠtrials	
 ﾠin	
 ﾠthe	
 ﾠ
ﬁrst	
 ﾠyear,	
 ﾠ53%	
 ﾠin	
 ﾠthe	
 ﾠsecond	
 ﾠyear	
 ﾠand	
 ﾠ25%	
 ﾠin	
 ﾠthe	
 ﾠthird	
 ﾠyear.	
 ﾠThe	
 ﾠmeasurement	
 ﾠfrequency	
 ﾠ
actually	
 ﾠcarried	
 ﾠout	
 ﾠis	
 ﾠonly	
 ﾠ46	
 ﾠto	
 ﾠ62%	
 ﾠof	
 ﾠthe	
 ﾠreported	
 ﾠmeasurement	
 ﾠfrequency,	
 ﾠas	
 ﾠwas	
 ﾠ
shown	
 ﾠin	
 ﾠ6	
 ﾠindependent	
 ﾠstudies.7,	
 ﾠ13,	
 ﾠ22,	
 ﾠ46-ﾭ‐48	
 ﾠThis	
 ﾠimplies	
 ﾠthat	
 ﾠthe	
 ﾠ ming	
 ﾠand	
 ﾠmeasurement	
 ﾠ
frequency	
 ﾠin	
 ﾠmost	
 ﾠstudies	
 ﾠand	
 ﾠin	
 ﾠclinical	
 ﾠprac ce	
 ﾠhas	
 ﾠbeen	
 ﾠinsuﬃcient	
 ﾠto	
 ﾠexpect	
 ﾠany	
 ﾠ
beneﬁcial	
 ﾠeﬀect	
 ﾠof	
 ﾠserum-ﾭ‐CEA	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠfor	
 ﾠCRC.
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 ﾠ1	
 ﾠ	
 ﾠClinical	
 ﾠstudies	
 ﾠon	
 ﾠfollow-ﾭ‐up	
 ﾠincluding	
 ﾠCEA	
 ﾠmeasurements	
 ﾠ
Year Type	
 ﾠtrial** N= Recurrence	
 ﾠrate Recurrence	
 ﾠrate
N= %
Mar n 1980 Prospec ve,	
 ﾠCompara ve 300 60 20%
Lim 1980 Retrospec ve,	
 ﾠNon-ﾭ‐compara ve 127 20 16%
Steele 1982 Retrospec ve,	
 ﾠNon-ﾭ‐compara ve 770 86 11%
Minton 1984 Prospec ve,	
 ﾠCompara ve 400 130 33%
Hine 1984 Prospec ve,	
 ﾠNon-ﾭ‐compara ve 626 171 27%
Staab 1985 Prospec ve,	
 ﾠNon-ﾭ‐compara ve 426 67 16%
Ovaska* 1990 Retrospec ve,	
 ﾠNon-ﾭ‐compara ve 507 149 29%
Behbehani 1990 Prospec ve,	
 ﾠNon-ﾭ‐compara ve 123 34 27%
Moertel 1993 Retrospec ve,	
 ﾠNon-ﾭ‐compara ve 1216 417 34%
McCall 1993 Prospec ve,	
 ﾠNon-ﾭ‐compara ve 311 98 32%
Makela 1995 Prospec ve,	
 ﾠNon-ﾭ‐compara ve 106 43 41%
Ohlsson 1995 RCT,	
 ﾠCompara ve 107 35 33%
Pietra 1998 RCT,	
 ﾠCompara ve 207 46 22%
Schoemaker 1998 Prospec ve,	
 ﾠNon-ﾭ‐compara ve 325 ? ?
Graham 1998 Retrospec ve,	
 ﾠNon-ﾭ‐compara ve 1356 421 31%
Wichmann 2000 Prospec ve,	
 ﾠNon-ﾭ‐compara ve 1321 306 23%
Komborozos 2001 Retrospec ve,	
 ﾠNon-ﾭ‐compara ve 113 113 100%
Bleeker 2001 Prospec ve,	
 ﾠNon-ﾭ‐compara ve 496 213 43%
Glover 2002 Retrospec ve,	
 ﾠNon-ﾭ‐compara ve 100 32 32%
Secco 2002 RCT,	
 ﾠCompara ve 337 184 55%
Chau 2004 Prospec ve,	
 ﾠNon-ﾭ‐compara ve 530 154 29%
Bonthuis 2004 Retrospec ve,	
 ﾠNon-ﾭ‐compara ve 564 149 26%
Grossmann	
 ﾠEM 2004 RCT,	
 ﾠNon-ﾭ‐compara ve 985 139 14%
Rodriquez 2006 RCT,	
 ﾠNon-ﾭ‐compara ve 259 69 27%
Fernandes 2006 Prospec ve,	
 ﾠNon-ﾭ‐compara ve 120 23 19%
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Year Studies* +	
 ﾠCEA Conclusions	
 ﾠ
Bruinvels 1994 7 3 A	
 ﾠsigniﬁcant	
 ﾠincrease	
 ﾠon	
 ﾠsurvival	
 ﾠis	
 ﾠfound	
 ﾠonly	
 ﾠwhen	
 ﾠCEA	
 ﾠassays	
 ﾠ
are	
 ﾠincluded	
 ﾠin	
 ﾠfollow-ﾭ‐up.
Kievit** 2000 14 3** Overall	
 ﾠsurvival	
 ﾠgain	
 ﾠby	
 ﾠintensive	
 ﾠfollow-ﾭ‐up	
 ﾠvaries	
 ﾠbetween	
 ﾠ
0.5-ﾭ‐2.0%.	
 ﾠNo	
 ﾠsub-ﾭ‐analysis	
 ﾠon	
 ﾠthe	
 ﾠrole	
 ﾠof	
 ﾠCEA.
Renehan 2002 5 2 Intensive	
 ﾠfollow	
 ﾠwas	
 ﾠassociated	
 ﾠwith	
 ﾠa	
 ﾠreduc on	
 ﾠin	
 ﾠall	
 ﾠcause	
 ﾠ
mortality	
 ﾠ(combined	
 ﾠrisk	
 ﾠ0.81,	
 ﾠ95%	
 ﾠCI	
 ﾠ0.70-ﾭ‐0.94).	
 ﾠThe	
 ﾠeﬀect	
 ﾠwas	
 ﾠ
most	
 ﾠpronounced	
 ﾠ[]	
 ﾠthat	
 ﾠused	
 ﾠcomputed	
 ﾠtomography	
 ﾠand	
 ﾠ
frequent	
 ﾠmeasurements	
 ﾠof	
 ﾠCEA	
 ﾠ(RR	
 ﾠ0.73	
 ﾠ95%	
 ﾠCI	
 ﾠ0.6-ﾭ‐0.89)
Jeﬀery 2002 5 2 There	
 ﾠwas	
 ﾠevidence	
 ﾠthat	
 ﾠan	
 ﾠoverall	
 ﾠsurvival	
 ﾠbeneﬁt	
 ﾠexists	
 ﾠfor	
 ﾠ
pa ents	
 ﾠundergoing	
 ﾠmore	
 ﾠintensive	
 ﾠfollow-ﾭ‐up	
 ﾠ(OR	
 ﾠ0.67,	
 ﾠ95%	
 ﾠCI	
 ﾠ
0.53-ﾭ‐0.84).	
 ﾠBecause	
 ﾠof	
 ﾠwide	
 ﾠvaria on	
 ﾠin	
 ﾠthe	
 ﾠFU	
 ﾠprogrammes	
 ﾠused	
 ﾠ
[]	
 ﾠit	
 ﾠis	
 ﾠnot	
 ﾠpossible	
 ﾠto	
 ﾠinfer	
 ﾠfrom	
 ﾠthe	
 ﾠdata	
 ﾠthe	
 ﾠbest	
 ﾠcombina on	
 ﾠand	
 ﾠ
frequency	
 ﾠof	
 ﾠclinic	
 ﾠvisits	
 ﾠand	
 ﾠaddi onal	
 ﾠinves ga ons.
Tjandra 2007 8 3 Intensive	
 ﾠfollow-ﾭ‐up	
 ﾠa er	
 ﾠcura ve	
 ﾠresec on	
 ﾠof	
 ﾠcolorectal	
 ﾠcancer	
 ﾠ
improved	
 ﾠoverall	
 ﾠsurvival	
 ﾠand	
 ﾠreresec on	
 ﾠrate	
 ﾠfor	
 ﾠrecurrent	
 ﾠ
disease.	
 ﾠRegular	
 ﾠsurveillance	
 ﾠwith	
 ﾠCEA	
 ﾠ(p=0.0002)	
 ﾠand	
 ﾠcolonoscopy	
 ﾠ
(p=0.04)	
 ﾠdemonstrated	
 ﾠa	
 ﾠsigniﬁcant	
 ﾠimpact	
 ﾠon	
 ﾠoverall	
 ﾠmortality.
*	
 ﾠTotal	
 ﾠof	
 ﾠrandomised	
 ﾠcontrolled	
 ﾠtrials	
 ﾠand	
 ﾠnon-ﾭ‐randomised	
 ﾠcompara ve	
 ﾠtrials.
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 ﾠcompared.Historical	
 ﾠcontext:	
 ﾠchanges	
 ﾠin	
 ﾠclinical	
 ﾠprac ce
The	
 ﾠrole	
 ﾠof	
 ﾠimaging	
 ﾠtechniques
Localiza on	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠhas	
 ﾠbeen	
 ﾠa	
 ﾠmajor	
 ﾠproblem	
 ﾠin	
 ﾠthe	
 ﾠpast,	
 ﾠ
inﬂuencing	
 ﾠthe	
 ﾠresults	
 ﾠfrom	
 ﾠclinical	
 ﾠtrials	
 ﾠcarried	
 ﾠout	
 ﾠbefore	
 ﾠ2000.	
 ﾠSerum	
 ﾠCEA	
 ﾠcan	
 ﾠsignal	
 ﾠ
recurrent	
 ﾠdisease	
 ﾠas	
 ﾠa	
 ﾠﬁrst-ﾭ‐line	
 ﾠscreening	
 ﾠtool,	
 ﾠbut	
 ﾠfor	
 ﾠthe	
 ﾠdeﬁnite	
 ﾠdiagnosis	
 ﾠand	
 ﾠtreatment,	
 ﾠ
the	
 ﾠsite	
 ﾠand	
 ﾠextent	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠmust	
 ﾠbe	
 ﾠlocalized.	
 ﾠ	
 ﾠWhen	
 ﾠrecurrent	
 ﾠdisease	
 ﾠis	
 ﾠ
suspected	
 ﾠbut	
 ﾠno	
 ﾠcertainty	
 ﾠor	
 ﾠtreatment	
 ﾠcan	
 ﾠbe	
 ﾠoﬀered	
 ﾠto	
 ﾠthe	
 ﾠpa ent,	
 ﾠfollow-ﾭ‐up	
 ﾠonly	
 ﾠ
results	
 ﾠin	
 ﾠa	
 ﾠloss	
 ﾠof	
 ﾠlife	
 ﾠquality	
 ﾠand	
 ﾠshould	
 ﾠbe	
 ﾠprevented.	
 ﾠUp	
 ﾠun l	
 ﾠthis	
 ﾠcentury,	
 ﾠis	
 ﾠhas	
 ﾠbeen	
 ﾠ
very	
 ﾠdiﬃcult	
 ﾠto	
 ﾠlocalize	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwith	
 ﾠnon-ﾭ‐invasive	
 ﾠtechniques.	
 ﾠA	
 ﾠsecond	
 ﾠlook	
 ﾠ
laparotomy	
 ﾠaimed	
 ﾠat	
 ﾠpoten ally	
 ﾠcurable	
 ﾠliver	
 ﾠmetastases	
 ﾠhas	
 ﾠbeen	
 ﾠstandard	
 ﾠof	
 ﾠcare	
 ﾠun l	
 ﾠ
the	
 ﾠlate	
 ﾠeigh es	
 ﾠand	
 ﾠhas	
 ﾠbeen	
 ﾠthe	
 ﾠhallmark	
 ﾠin	
 ﾠmost	
 ﾠclinical	
 ﾠtrials	
 ﾠincluded	
 ﾠin	
 ﾠthis	
 ﾠanalysis.	
 ﾠ
Because	
 ﾠof	
 ﾠthe	
 ﾠinvasive	
 ﾠnature	
 ﾠof	
 ﾠthis	
 ﾠ‘diagnos c	
 ﾠtest’,	
 ﾠthe	
 ﾠdemands	
 ﾠon	
 ﾠaccuracy	
 ﾠof	
 ﾠthe	
 ﾠ
screening	
 ﾠtest	
 ﾠhave	
 ﾠbeen	
 ﾠhigh.	
 ﾠNowadays,	
 ﾠnon-ﾭ‐invasive	
 ﾠtests	
 ﾠsuch	
 ﾠas	
 ﾠmul slice	
 ﾠcomputed	
 ﾠ
tomography	
 ﾠ(CT),	
 ﾠMagne c	
 ﾠreseonance	
 ﾠimaging	
 ﾠ(MRI),	
 ﾠcontrast-ﾭ‐enhanced	
 ﾠultrasound	
 ﾠand	
 ﾠ
Positron	
 ﾠEmission	
 ﾠTomography	
 ﾠ(PET)	
 ﾠcan	
 ﾠlocalize	
 ﾠrecurrent	
 ﾠdisease	
 ﾠof	
 ﾠ>	
 ﾠ1	
 ﾠcm	
 ﾠin	
 ﾠliver	
 ﾠand	
 ﾠ
lung	
 ﾠand	
 ﾠlocoregional	
 ﾠrecurrence.	
 ﾠThis	
 ﾠsitua on	
 ﾠlowers	
 ﾠbarriers	
 ﾠto	
 ﾠact	
 ﾠupon	
 ﾠsignals	
 ﾠ
indica ng	
 ﾠpossible	
 ﾠrecurrent	
 ﾠdisease	
 ﾠfrom	
 ﾠﬁrst-ﾭ‐line	
 ﾠscreening	
 ﾠwith	
 ﾠserum-ﾭ‐CEA.	
 ﾠThe	
 ﾠ
discrimina ve	
 ﾠcapacity	
 ﾠof	
 ﾠavailable	
 ﾠimaging	
 ﾠtechniques	
 ﾠhowever,	
 ﾠis	
 ﾠlimited	
 ﾠfor	
 ﾠsmaller	
 ﾠ
lesions.	
 ﾠWhen	
 ﾠserum	
 ﾠCEA	
 ﾠis	
 ﾠused	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠas	
 ﾠa	
 ﾠﬁrst	
 ﾠline	
 ﾠdetector	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease,	
 ﾠ
the	
 ﾠapplied	
 ﾠthreshold	
 ﾠvalue	
 ﾠshould	
 ﾠbe	
 ﾠadapted	
 ﾠto	
 ﾠthe	
 ﾠlikelihood	
 ﾠof	
 ﾠactual	
 ﾠlocaliza on	
 ﾠon	
 ﾠ
imaging	
 ﾠtechniques.	
 ﾠA	
 ﾠthreshold	
 ﾠof	
 ﾠat	
 ﾠleast	
 ﾠ50%	
 ﾠdetected	
 ﾠlesions	
 ﾠon	
 ﾠimaging	
 ﾠfollowing	
 ﾠ
posi ve	
 ﾠserum	
 ﾠCEA	
 ﾠtest	
 ﾠresults	
 ﾠshould	
 ﾠbe	
 ﾠapprehended.	
 ﾠThis	
 ﾠto	
 ﾠprevent	
 ﾠrecurrence	
 ﾠof	
 ﾠthe	
 ﾠ
‘old’	
 ﾠproblem	
 ﾠof	
 ﾠinability	
 ﾠof	
 ﾠlocaliza on	
 ﾠand	
 ﾠwith	
 ﾠthat,	
 ﾠthe	
 ﾠinability	
 ﾠto	
 ﾠoﬀer	
 ﾠtreatment	
 ﾠor	
 ﾠ
support.	
 ﾠThe	
 ﾠreverse	
 ﾠsitua on	
 ﾠthat	
 ﾠmay	
 ﾠoccur	
 ﾠis	
 ﾠrecurrent	
 ﾠdisease	
 ﾠthat	
 ﾠdoes	
 ﾠnot	
 ﾠresult	
 ﾠin	
 ﾠ
an	
 ﾠincrease	
 ﾠin	
 ﾠserum	
 ﾠCEA	
 ﾠvalue.	
 ﾠA	
 ﾠsigniﬁcant	
 ﾠpropor on	
 ﾠof	
 ﾠpa ents	
 ﾠhave	
 ﾠnormal	
 ﾠserum	
 ﾠ
CEA	
 ﾠvalues	
 ﾠwith	
 ﾠCRC	
 ﾠor	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠThis	
 ﾠwas	
 ﾠreviewed	
 ﾠin	
 ﾠthree	
 ﾠstudies.23,	
 ﾠ39,	
 ﾠ49	
 ﾠThe	
 ﾠ
propor on	
 ﾠvaried	
 ﾠfrom	
 ﾠ23%	
 ﾠ ll	
 ﾠ60%,	
 ﾠdepending	
 ﾠon	
 ﾠthe	
 ﾠclinically	
 ﾠapplied	
 ﾠ(sta c)	
 ﾠthreshold	
 ﾠ
value.	
 ﾠWhen	
 ﾠrespec ng	
 ﾠa	
 ﾠthreshold	
 ﾠvalue	
 ﾠof	
 ﾠ2.5	
 ﾠng/ml,	
 ﾠthe	
 ﾠpropor on	
 ﾠof	
 ﾠpa ents	
 ﾠwith	
 ﾠ
normal	
 ﾠCEA	
 ﾠvalues	
 ﾠwill	
 ﾠbe	
 ﾠapproximately	
 ﾠ25%	
 ﾠat	
 ﾠini al	
 ﾠpresenta on.	
 ﾠBecause	
 ﾠof	
 ﾠdiﬀerent	
 ﾠ
tumor	
 ﾠbehavior	
 ﾠthe	
 ﾠpropor on	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠ‘nega ve’	
 ﾠdisease	
 ﾠis	
 ﾠprobably	
 ﾠlower	
 ﾠwith	
 ﾠ
recurrent	
 ﾠdisease,	
 ﾠhowever	
 ﾠthis	
 ﾠhas	
 ﾠnot	
 ﾠbeen	
 ﾠdescribed.	
 ﾠIt	
 ﾠhas	
 ﾠbeen	
 ﾠa	
 ﾠwide	
 ﾠbelieve	
 ﾠthat	
 ﾠa	
 ﾠ
normal	
 ﾠserum	
 ﾠCEA	
 ﾠvalue	
 ﾠat	
 ﾠini al	
 ﾠpresenta on,	
 ﾠimplies	
 ﾠthat	
 ﾠthe	
 ﾠserum	
 ﾠCEA	
 ﾠvalue	
 ﾠwill	
 ﾠnot	
 ﾠ
rise	
 ﾠeither	
 ﾠin	
 ﾠcase	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠAlthough	
 ﾠthere	
 ﾠis	
 ﾠindeed	
 ﾠa	
 ﾠtendency	
 ﾠserum-ﾭ‐CEA	
 ﾠ
‘nega ve’	
 ﾠtumors	
 ﾠless	
 ﾠo en	
 ﾠshow	
 ﾠan	
 ﾠincrease	
 ﾠin	
 ﾠserum	
 ﾠCEA	
 ﾠvalue	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease,	
 ﾠ
more	
 ﾠthen	
 ﾠ60%	
 ﾠwill	
 ﾠshow	
 ﾠa	
 ﾠrise	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease.49	
 ﾠSerum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠcan	
 ﾠ
therefore	
 ﾠnot	
 ﾠbe	
 ﾠdiscarded	
 ﾠbased	
 ﾠon	
 ﾠan	
 ﾠini al	
 ﾠnormal	
 ﾠCEA	
 ﾠvalue.	
 ﾠHowever,	
 ﾠthere	
 ﾠwill	
 ﾠ
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 ﾠremain	
 ﾠpa ents	
 ﾠthat	
 ﾠhave	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwith	
 ﾠnormal	
 ﾠsta c	
 ﾠserum	
 ﾠCEA	
 ﾠvalues.	
 ﾠ
Theore cally,	
 ﾠapplying	
 ﾠa	
 ﾠdynamic	
 ﾠthreshold	
 ﾠvalue,	
 ﾠmight	
 ﾠreduce	
 ﾠthe	
 ﾠnumber	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠ
‘nega ve’	
 ﾠpa ents;	
 ﾠalso	
 ﾠin	
 ﾠlower	
 ﾠranges	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠvalues	
 ﾠa	
 ﾠpa ern	
 ﾠof	
 ﾠrise	
 ﾠcan	
 ﾠbe	
 ﾠ
observed	
 ﾠand	
 ﾠmay	
 ﾠbe	
 ﾠmore	
 ﾠsensi ve	
 ﾠthan	
 ﾠsta c	
 ﾠthreshold	
 ﾠvalues.	
 ﾠAlso	
 ﾠwith	
 ﾠthis	
 ﾠapproach	
 ﾠ
there	
 ﾠwill	
 ﾠalways	
 ﾠremain	
 ﾠpa ents	
 ﾠthat	
 ﾠhave	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwith	
 ﾠunchanging	
 ﾠserum	
 ﾠCEA	
 ﾠ
values.	
 ﾠAny	
 ﾠCEA	
 ﾠbased	
 ﾠfollow-ﾭ‐up	
 ﾠprotocol	
 ﾠshould	
 ﾠtherefore	
 ﾠinclude	
 ﾠimaging	
 ﾠtechniques,	
 ﾠ
aimed	
 ﾠat	
 ﾠthe	
 ﾠexpected	
 ﾠ me	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠ
Pa erns	
 ﾠof	
 ﾠrecurrence.
The	
 ﾠtreatment	
 ﾠof	
 ﾠcolorectal	
 ﾠcarcinoma	
 ﾠhas	
 ﾠchanged	
 ﾠconsiderably	
 ﾠin	
 ﾠthe	
 ﾠpast	
 ﾠdecade,	
 ﾠ
changes	
 ﾠthat	
 ﾠshould	
 ﾠbe	
 ﾠtaken	
 ﾠinto	
 ﾠaccount	
 ﾠin	
 ﾠinterpre ng	
 ﾠpast	
 ﾠstudy	
 ﾠresults	
 ﾠand	
 ﾠfuture	
 ﾠ
considera ons	
 ﾠconcerning	
 ﾠfollow-ﾭ‐up.	
 ﾠSince	
 ﾠthe	
 ﾠintroduc on	
 ﾠof	
 ﾠneo-ﾭ‐adjuvant	
 ﾠ
chemoradia on	
 ﾠcombined	
 ﾠwith	
 ﾠTME	
 ﾠsurgery,	
 ﾠthe	
 ﾠincidence	
 ﾠof	
 ﾠlocal	
 ﾠrecurrence	
 ﾠin	
 ﾠrectal	
 ﾠ
cancer	
 ﾠhas	
 ﾠdecreased	
 ﾠand	
 ﾠthe	
 ﾠoutcome	
 ﾠin	
 ﾠsurvival	
 ﾠimproved	
 ﾠsigniﬁcantly.50,	
 ﾠ51	
 ﾠThe	
 ﾠexpected	
 ﾠ
 me	
 ﾠto	
 ﾠrecurrence	
 ﾠa er	
 ﾠcombined	
 ﾠtreatment	
 ﾠfor	
 ﾠrectal	
 ﾠcancer	
 ﾠseems	
 ﾠto	
 ﾠincrease.52	
 ﾠRou ne	
 ﾠ
pre-ﾭ‐opera ve	
 ﾠstaging	
 ﾠwith	
 ﾠabdominal	
 ﾠCT,	
 ﾠas	
 ﾠis	
 ﾠnow	
 ﾠadviced	
 ﾠin	
 ﾠna onal	
 ﾠguidelines,	
 ﾠis	
 ﾠlikely	
 ﾠ
to	
 ﾠcause	
 ﾠa	
 ﾠshi 	
 ﾠfrom	
 ﾠprevious	
 ﾠ“early”	
 ﾠmetachronous	
 ﾠto	
 ﾠnow	
 ﾠsynchronous	
 ﾠliver	
 ﾠmetastases	
 ﾠ
and	
 ﾠwith	
 ﾠthat,	
 ﾠchange	
 ﾠthe	
 ﾠincidence	
 ﾠand	
 ﾠpa ern	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠHigh-ﾭ‐risk	
 ﾠpa ents	
 ﾠ
with	
 ﾠcolon	
 ﾠcancer	
 ﾠthat	
 ﾠeither	
 ﾠhave	
 ﾠlymph	
 ﾠnode	
 ﾠmetastases	
 ﾠor	
 ﾠunfavorable	
 ﾠ
histopathological	
 ﾠfeatures	
 ﾠ(such	
 ﾠas	
 ﾠtumor	
 ﾠperfora on,	
 ﾠserosal	
 ﾠinﬁltra on	
 ﾠor	
 ﾠlocally	
 ﾠ
advanced	
 ﾠtumors,	
 ﾠangio-ﾭ‐invasive	
 ﾠor	
 ﾠperineural	
 ﾠgrowth)	
 ﾠreceive	
 ﾠadjuvant	
 ﾠchemotherapy	
 ﾠup	
 ﾠ
to	
 ﾠ9	
 ﾠmonths	
 ﾠa er	
 ﾠopera on.	
 ﾠModern	
 ﾠadjuvant	
 ﾠchemotherapy	
 ﾠconsis ng	
 ﾠof	
 ﾠ5-ﾭ‐FU/
leucovorin	
 ﾠcombined	
 ﾠwith	
 ﾠoxalipla n	
 ﾠ(XELOX	
 ﾠor	
 ﾠFOLFOX)	
 ﾠdecreases	
 ﾠthe	
 ﾠincidence	
 ﾠof	
 ﾠ
recurrent	
 ﾠdisease	
 ﾠwithin	
 ﾠ4	
 ﾠyears	
 ﾠa er	
 ﾠsurgery	
 ﾠand	
 ﾠprolongs	
 ﾠthe	
 ﾠ me	
 ﾠto	
 ﾠrecurrence	
 ﾠof	
 ﾠliver	
 ﾠ
and	
 ﾠlung	
 ﾠmetastases.53,	
 ﾠ54	
 ﾠA	
 ﾠsigniﬁcant	
 ﾠpart	
 ﾠof	
 ﾠclinical	
 ﾠtrials	
 ﾠanalyzed	
 ﾠin	
 ﾠthis	
 ﾠar cle	
 ﾠhave	
 ﾠ
been	
 ﾠcarried	
 ﾠout	
 ﾠbefore	
 ﾠneo-ﾭ‐adjuvant	
 ﾠ(chemo)radia on	
 ﾠhad	
 ﾠbecome	
 ﾠthe	
 ﾠstandard	
 ﾠof	
 ﾠcare.	
 ﾠ
The	
 ﾠincidence	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠa er	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠstage	
 ﾠ0-ﾭ‐III	
 ﾠcolorectal	
 ﾠcancer	
 ﾠ
will	
 ﾠtherefore	
 ﾠprobably	
 ﾠdecrease	
 ﾠas	
 ﾠan	
 ﾠeﬀect	
 ﾠof	
 ﾠstaging	
 ﾠand	
 ﾠ(neo)adjuvant	
 ﾠtreatment.	
 ﾠOn	
 ﾠ
the	
 ﾠother	
 ﾠhand,	
 ﾠsynchronous	
 ﾠliver	
 ﾠand	
 ﾠperitoneal	
 ﾠmetastases	
 ﾠcan	
 ﾠmore	
 ﾠo en	
 ﾠbe	
 ﾠtreated	
 ﾠ
with	
 ﾠcura ve	
 ﾠintent	
 ﾠwith	
 ﾠmodern	
 ﾠmul modality	
 ﾠtreatment	
 ﾠop ons.	
 ﾠA er	
 ﾠcura ve	
 ﾠ
treatment,	
 ﾠthese	
 ﾠpa ents	
 ﾠhave	
 ﾠa	
 ﾠchance	
 ﾠon	
 ﾠrecurrent	
 ﾠdisease	
 ﾠof	
 ﾠapproximately	
 ﾠ50%.	
 ﾠ
Recurrences	
 ﾠin	
 ﾠpa ents	
 ﾠcan	
 ﾠo en	
 ﾠagain	
 ﾠbe	
 ﾠtreated	
 ﾠwith	
 ﾠcura ve	
 ﾠintent.	
 ﾠInclusion	
 ﾠof	
 ﾠthese	
 ﾠ
pa ents	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠtrials,	
 ﾠwhich	
 ﾠare	
 ﾠpa ents	
 ﾠthat	
 ﾠwere	
 ﾠpreviously	
 ﾠnot	
 ﾠtreated	
 ﾠwith	
 ﾠ
cura ve	
 ﾠintent	
 ﾠand	
 ﾠexcluded	
 ﾠfrom	
 ﾠfollow-ﾭ‐up	
 ﾠtrials,	
 ﾠwill	
 ﾠalternately	
 ﾠincrease	
 ﾠthe	
 ﾠincidence	
 ﾠof	
 ﾠ
recurrent	
 ﾠdisease	
 ﾠduring	
 ﾠfollow-ﾭ‐up.	
 ﾠIn	
 ﾠan	
 ﾠanalysis	
 ﾠon	
 ﾠrecurrence	
 ﾠpa ern	
 ﾠin	
 ﾠa	
 ﾠpopula on	
 ﾠ
rou nely	
 ﾠstaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠand	
 ﾠtreated	
 ﾠaccording	
 ﾠto	
 ﾠcurrent	
 ﾠstandards,	
 ﾠthe	
 ﾠchance	
 ﾠ
on	
 ﾠearly	
 ﾠrecurrence	
 ﾠis	
 ﾠlow	
 ﾠand	
 ﾠlimited	
 ﾠto	
 ﾠpa ents	
 ﾠwith	
 ﾠlocally	
 ﾠadvanced	
 ﾠtumors	
 ﾠ
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 ﾠchapter	
 ﾠ8].	
 ﾠA	
 ﾠrough	
 ﾠes mate	
 ﾠon	
 ﾠthe	
 ﾠcurrent	
 ﾠchance	
 ﾠon	
 ﾠrecurrent	
 ﾠdisease	
 ﾠis	
 ﾠ
30-ﾭ‐50%,	
 ﾠthe	
 ﾠexpected	
 ﾠ me	
 ﾠto	
 ﾠrecurrence	
 ﾠis	
 ﾠbetween	
 ﾠ12	
 ﾠand	
 ﾠ36	
 ﾠmonths	
 ﾠand	
 ﾠmight	
 ﾠbe	
 ﾠ
prolonged	
 ﾠto	
 ﾠmore	
 ﾠthen	
 ﾠ5	
 ﾠyears	
 ﾠin	
 ﾠdeﬁned	
 ﾠrisk	
 ﾠgroups.	
 ﾠIn	
 ﾠthe	
 ﾠlight	
 ﾠof	
 ﾠthese	
 ﾠchanges	
 ﾠthe	
 ﾠ
outcomes	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠtrials	
 ﾠon	
 ﾠrecurrence	
 ﾠpa ern	
 ﾠshould	
 ﾠbe	
 ﾠtaken	
 ﾠinto	
 ﾠaccount	
 ﾠin	
 ﾠfuture	
 ﾠ
follow-ﾭ‐up	
 ﾠand	
 ﾠtrial	
 ﾠdesigns.	
 ﾠ
Logis c	
 ﾠconsidera ons
One	
 ﾠof	
 ﾠthe	
 ﾠreasons	
 ﾠthat	
 ﾠmay	
 ﾠhave	
 ﾠcontributed	
 ﾠto	
 ﾠthe	
 ﾠstriking	
 ﾠabsence	
 ﾠof	
 ﾠclinical	
 ﾠtrials	
 ﾠ
applying	
 ﾠHiDT	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠis	
 ﾠthe	
 ﾠlogis c	
 ﾠburden	
 ﾠand	
 ﾠcosts	
 ﾠof	
 ﾠintensive	
 ﾠ
screening.	
 ﾠColorectal	
 ﾠcancer	
 ﾠis	
 ﾠthe	
 ﾠsecond	
 ﾠmost	
 ﾠcommon	
 ﾠmalignancy	
 ﾠwith	
 ﾠa	
 ﾠlife	
 ﾠ me	
 ﾠ
chance	
 ﾠof	
 ﾠapproximately	
 ﾠ10%	
 ﾠin	
 ﾠthe	
 ﾠWestern	
 ﾠpopula on.	
 ﾠFrequent	
 ﾠoutpa ent	
 ﾠclinic	
 ﾠvisits	
 ﾠ
combined	
 ﾠwith	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurement	
 ﾠfor	
 ﾠall	
 ﾠpa ents	
 ﾠtreated	
 ﾠwith	
 ﾠcura ve	
 ﾠintent	
 ﾠis	
 ﾠnot	
 ﾠ
feasible,	
 ﾠneither	
 ﾠeﬀec ve;	
 ﾠoutpa ent	
 ﾠclinic	
 ﾠvisits	
 ﾠwith	
 ﾠphysical	
 ﾠexamina on	
 ﾠdo	
 ﾠnot	
 ﾠ
contribute	
 ﾠto	
 ﾠearly	
 ﾠdetec on	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠ22	
 ﾠand	
 ﾠit	
 ﾠcan	
 ﾠbe	
 ﾠan	
 ﾠunnecessary	
 ﾠburden	
 ﾠ
for	
 ﾠthe	
 ﾠ(elderly)	
 ﾠpa ent.	
 ﾠThis	
 ﾠsitua on	
 ﾠmay	
 ﾠhave	
 ﾠcontributed	
 ﾠto	
 ﾠthe	
 ﾠnotable	
 ﾠlow	
 ﾠadherence	
 ﾠ
to	
 ﾠcurrent	
 ﾠguideline	
 ﾠrecommenda ons	
 ﾠon	
 ﾠthe	
 ﾠmeasurement	
 ﾠfrequency	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠas	
 ﾠ
well.	
 ﾠThe	
 ﾠsolu on	
 ﾠto	
 ﾠthe	
 ﾠlogis c	
 ﾠproblems	
 ﾠinduced	
 ﾠby	
 ﾠHiDT	
 ﾠis	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurement	
 ﾠ
without	
 ﾠoutpa ent	
 ﾠclinic	
 ﾠvisits.	
 ﾠThis	
 ﾠcan	
 ﾠnowadays	
 ﾠbe	
 ﾠsupported	
 ﾠwith	
 ﾠautomated	
 ﾠ
processing,	
 ﾠsignalling	
 ﾠand	
 ﾠsharing	
 ﾠof	
 ﾠtest	
 ﾠresults	
 ﾠwith	
 ﾠthe	
 ﾠpa ent	
 ﾠvia	
 ﾠthe	
 ﾠtelephone	
 ﾠor	
 ﾠ
internet.	
 ﾠPrototype	
 ﾠso ware	
 ﾠ(CEA	
 ﾠwatch)	
 ﾠhas	
 ﾠbeen	
 ﾠdesigned	
 ﾠand	
 ﾠtested	
 ﾠin	
 ﾠa	
 ﾠpreceding	
 ﾠ
pilot	
 ﾠtrial	
 ﾠon	
 ﾠthe	
 ﾠHiDT	
 ﾠapproach,	
 ﾠwith	
 ﾠgood	
 ﾠexperiences.	
 ﾠPa ents’	
 ﾠexperiences	
 ﾠwith	
 ﾠHiDT	
 ﾠ
without	
 ﾠoutpa ent	
 ﾠclinic	
 ﾠvisits	
 ﾠwas	
 ﾠevaluated	
 ﾠin	
 ﾠa	
 ﾠpsychological	
 ﾠstudy	
 ﾠon	
 ﾠpa ents	
 ﾠin	
 ﾠthis	
 ﾠ
preceding	
 ﾠpilot	
 ﾠtrial	
 ﾠand	
 ﾠshowed	
 ﾠthis	
 ﾠapproach	
 ﾠis	
 ﾠwell	
 ﾠtolerated	
 ﾠand	
 ﾠeven	
 ﾠpreferred	
 ﾠby	
 ﾠ
pa ents	
 ﾠabove	
 ﾠcare	
 ﾠas	
 ﾠusual	
 ﾠ[Reijnen,	
 ﾠchapter	
 ﾠ7].
Conclusion
Summarizing,	
 ﾠthe	
 ﾠdiagnos c	
 ﾠaccuracy	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠhas	
 ﾠbeen	
 ﾠunderes mated	
 ﾠbecause	
 ﾠof	
 ﾠ
the	
 ﾠmethodology	
 ﾠof	
 ﾠclinical	
 ﾠtrials.	
 ﾠEvidence	
 ﾠsuppor ng	
 ﾠthe	
 ﾠclinical	
 ﾠvalue	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠon	
 ﾠ
increasing	
 ﾠthe	
 ﾠeligibility	
 ﾠof	
 ﾠcura ve	
 ﾠresec on	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠdetected	
 ﾠin	
 ﾠ
asymptoma c	
 ﾠpa ents	
 ﾠand	
 ﾠsuccessively	
 ﾠon	
 ﾠsurvival	
 ﾠis	
 ﾠavailable.	
 ﾠThe	
 ﾠthreshold	
 ﾠvalue,	
 ﾠ
measurement	
 ﾠfrequency	
 ﾠand	
 ﾠinterpreta on	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠvalues,	
 ﾠand	
 ﾠthe	
 ﾠ ming	
 ﾠon	
 ﾠ
expected	
 ﾠ me	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠhave	
 ﾠbeen	
 ﾠfar	
 ﾠfrom	
 ﾠop mal	
 ﾠin	
 ﾠthe	
 ﾠpast	
 ﾠin	
 ﾠboth	
 ﾠclinical	
 ﾠ
trials	
 ﾠand	
 ﾠclinical	
 ﾠprac ce.	
 ﾠThe	
 ﾠchanging	
 ﾠclinical	
 ﾠcontext	
 ﾠ	
 ﾠlimits	
 ﾠthe	
 ﾠvalue	
 ﾠof	
 ﾠthe	
 ﾠoutcomes	
 ﾠof	
 ﾠ
past	
 ﾠclinical	
 ﾠtrials.	
 ﾠCura ve	
 ﾠtreatment	
 ﾠop ons	
 ﾠfor	
 ﾠrecurrent	
 ﾠdisease	
 ﾠhave	
 ﾠbeen	
 ﾠimproved	
 ﾠ
considerably	
 ﾠin	
 ﾠthe	
 ﾠlast	
 ﾠdecade,	
 ﾠand	
 ﾠmore	
 ﾠaccurate	
 ﾠnon-ﾭ‐invasive	
 ﾠimaging	
 ﾠtechniques	
 ﾠand	
 ﾠ
computer	
 ﾠsupport	
 ﾠin	
 ﾠmedical	
 ﾠcare	
 ﾠare	
 ﾠavailable	
 ﾠsuppor ng	
 ﾠintensive	
 ﾠfollow-ﾭ‐up	
 ﾠwith	
 ﾠserum	
 ﾠ
CEA	
 ﾠmeasurements	
 ﾠin	
 ﾠcolorectal	
 ﾠcancer.
7879Revisited	
 ﾠhypothesis	
 ﾠ
Serum	
 ﾠCEA	
 ﾠreﬂects	
 ﾠthe	
 ﾠexpression	
 ﾠof	
 ﾠan	
 ﾠembryonic	
 ﾠprotein	
 ﾠon	
 ﾠthe	
 ﾠcell	
 ﾠsurface,	
 ﾠwhich	
 ﾠhas	
 ﾠa	
 ﾠ
func on	
 ﾠin	
 ﾠthe	
 ﾠembryonic	
 ﾠ ssue	
 ﾠdevelopment.	
 ﾠThis	
 ﾠprotein	
 ﾠis	
 ﾠexpressed	
 ﾠin	
 ﾠthe	
 ﾠadult	
 ﾠ
situa on	
 ﾠin	
 ﾠmalignancies	
 ﾠand	
 ﾠinﬂammatory	
 ﾠdisease.	
 ﾠSerum	
 ﾠCEA	
 ﾠreﬂects	
 ﾠthe	
 ﾠexpression	
 ﾠof	
 ﾠ
the	
 ﾠembryonic	
 ﾠprotein	
 ﾠon	
 ﾠthe	
 ﾠcell	
 ﾠsurface	
 ﾠas	
 ﾠan	
 ﾠan gen	
 ﾠresponse.	
 ﾠThere	
 ﾠis	
 ﾠa	
 ﾠrela on	
 ﾠ
between	
 ﾠtumor	
 ﾠgrowth	
 ﾠand	
 ﾠserum	
 ﾠCEA;	
 ﾠmost	
 ﾠtumors	
 ﾠhave	
 ﾠan	
 ﾠexponen al	
 ﾠgrowth	
 ﾠpa ern	
 ﾠ
followed	
 ﾠby	
 ﾠan	
 ﾠexponen al	
 ﾠrise	
 ﾠin	
 ﾠCEA.36,	
 ﾠ39	
 ﾠFollowing	
 ﾠthese	
 ﾠobserva ons,	
 ﾠStaab	
 ﾠ
hypothesized	
 ﾠin	
 ﾠ1982	
 ﾠthat	
 ﾠthe	
 ﾠop mal	
 ﾠbeneﬁt	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠas	
 ﾠa	
 ﾠsurveillance	
 ﾠtool	
 ﾠis	
 ﾠ
through	
 ﾠhigh-ﾭ‐frequency	
 ﾠmeasurements	
 ﾠusing	
 ﾠa	
 ﾠdynamic	
 ﾠthreshold.15,	
 ﾠ35	
 ﾠThis	
 ﾠhypothesis	
 ﾠwas	
 ﾠ
revisited	
 ﾠby	
 ﾠmeans	
 ﾠof	
 ﾠa	
 ﾠsystema c	
 ﾠreview	
 ﾠof	
 ﾠthe	
 ﾠliterature,	
 ﾠand	
 ﾠhas	
 ﾠacted	
 ﾠupon	
 ﾠchanges	
 ﾠin	
 ﾠ
the	
 ﾠclinical	
 ﾠcontext	
 ﾠof	
 ﾠcolorectal	
 ﾠcancer.	
 ﾠThe	
 ﾠhypothesis	
 ﾠwas	
 ﾠtested	
 ﾠa	
 ﾠprospec ve	
 ﾠpilot	
 ﾠtrial	
 ﾠ
from	
 ﾠwhich	
 ﾠthe	
 ﾠini al	
 ﾠresults	
 ﾠare	
 ﾠdiscussed.	
 ﾠ
Biochemistry,	
 ﾠsensi vity	
 ﾠand	
 ﾠspeciﬁcity	
 ﾠof	
 ﾠserum	
 ﾠCEA
Serum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠtests	
 ﾠare	
 ﾠbased	
 ﾠon	
 ﾠmonoclonal	
 ﾠan bodies	
 ﾠthat	
 ﾠbind	
 ﾠCEA	
 ﾠand	
 ﾠas	
 ﾠ
with	
 ﾠeach	
 ﾠdiagnos c	
 ﾠtest,	
 ﾠhas	
 ﾠmeasurement	
 ﾠerrors.	
 ﾠStandard	
 ﾠmeasurements	
 ﾠerrors	
 ﾠof	
 ﾠ
serum	
 ﾠtests	
 ﾠare	
 ﾠdivided	
 ﾠin	
 ﾠfour	
 ﾠtypes.	
 ﾠThe	
 ﾠintra-ﾭ‐assay	
 ﾠtest	
 ﾠvaria on,	
 ﾠthat	
 ﾠis	
 ﾠthe	
 ﾠvaria on	
 ﾠin	
 ﾠ
test	
 ﾠresult	
 ﾠwhen	
 ﾠusing	
 ﾠthe	
 ﾠsame	
 ﾠblood	
 ﾠsample,	
 ﾠis	
 ﾠapproximately	
 ﾠ2-ﾭ‐10%.	
 ﾠThe	
 ﾠinter-ﾭ‐assay	
 ﾠ
varia on,	
 ﾠthat	
 ﾠis	
 ﾠthe	
 ﾠvaria on	
 ﾠin	
 ﾠtest	
 ﾠresult	
 ﾠusing	
 ﾠthe	
 ﾠsame	
 ﾠblood	
 ﾠsample	
 ﾠin	
 ﾠtwo	
 ﾠdiﬀerent	
 ﾠ
tests,	
 ﾠis	
 ﾠ4-ﾭ‐12%	
 ﾠin	
 ﾠthe	
 ﾠlower	
 ﾠranges	
 ﾠ(<	
 ﾠ15	
 ﾠng/ml)	
 ﾠand	
 ﾠup	
 ﾠto	
 ﾠ20%	
 ﾠin	
 ﾠhigher	
 ﾠranges.42,	
 ﾠ43	
 ﾠThe	
 ﾠ
diﬀerences	
 ﾠbetween	
 ﾠtests	
 ﾠand	
 ﾠlaboratories	
 ﾠare	
 ﾠrela vely	
 ﾠsmall;	
 ﾠmeaning	
 ﾠthe	
 ﾠaccuracy	
 ﾠof	
 ﾠ
the	
 ﾠassay	
 ﾠis	
 ﾠhigh.	
 ﾠThis	
 ﾠallows	
 ﾠcomparison	
 ﾠbetween	
 ﾠstudies	
 ﾠand	
 ﾠhospitals.43	
 ﾠThe	
 ﾠintra-ﾭ‐
individual	
 ﾠvaria on,	
 ﾠthat	
 ﾠis	
 ﾠthe	
 ﾠvaria on	
 ﾠin	
 ﾠserum	
 ﾠCEA	
 ﾠvalues	
 ﾠwithin	
 ﾠone	
 ﾠperson	
 ﾠwithout	
 ﾠ
evidence	
 ﾠof	
 ﾠdisease,	
 ﾠis	
 ﾠ9.3%.	
 ﾠThe	
 ﾠinter-ﾭ‐individual	
 ﾠvaria on,	
 ﾠthat	
 ﾠis	
 ﾠthe	
 ﾠdiﬀerence	
 ﾠin	
 ﾠnormal	
 ﾠ
value	
 ﾠbetween	
 ﾠindividuals,	
 ﾠis	
 ﾠapproximately	
 ﾠ55%.44	
 ﾠReferencing	
 ﾠthe	
 ﾠCEA	
 ﾠvalue	
 ﾠon	
 ﾠthe	
 ﾠ
pa ent’s	
 ﾠprevious	
 ﾠvalue	
 ﾠcan	
 ﾠeliminate	
 ﾠthis	
 ﾠlast	
 ﾠand	
 ﾠlargest	
 ﾠmeasurement	
 ﾠerror.	
 ﾠThis	
 ﾠ
requires	
 ﾠrepeated	
 ﾠmeasurements	
 ﾠand	
 ﾠinterpreta on	
 ﾠof	
 ﾠthe	
 ﾠchanges	
 ﾠin	
 ﾠserum	
 ﾠCEA	
 ﾠvalue.
Because	
 ﾠof	
 ﾠthe	
 ﾠother	
 ﾠthree	
 ﾠmeasurement	
 ﾠvaria ons,	
 ﾠthe	
 ﾠthreshold	
 ﾠvalue	
 ﾠfor	
 ﾠrise	
 ﾠshould	
 ﾠnot	
 ﾠ
be	
 ﾠlower	
 ﾠthen	
 ﾠ15%.	
 ﾠThe	
 ﾠsta c	
 ﾠthreshold	
 ﾠvalue	
 ﾠas	
 ﾠrecommended	
 ﾠby	
 ﾠindustrial	
 ﾠstandards	
 ﾠ
ranges	
 ﾠfrom	
 ﾠ2.0	
 ﾠ–	
 ﾠ2.5	
 ﾠng/ml,	
 ﾠthe	
 ﾠop mal	
 ﾠdynamic	
 ﾠthreshold	
 ﾠis	
 ﾠnot	
 ﾠformulated	
 ﾠthus	
 ﾠfar.	
 ﾠ
	
 ﾠT h e 	
 ﾠ clinically	
 ﾠop mal	
 ﾠthreshold	
 ﾠvalue	
 ﾠis	
 ﾠdependent	
 ﾠon	
 ﾠthe	
 ﾠdesired	
 ﾠsensi vity	
 ﾠand	
 ﾠ
speciﬁcity	
 ﾠin	
 ﾠthe	
 ﾠtarget	
 ﾠpopula on.	
 ﾠSensi vity	
 ﾠmust	
 ﾠbe	
 ﾠhigh	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠto	
 ﾠadequately	
 ﾠ
detect	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠA	
 ﾠhigh	
 ﾠspeciﬁcity	
 ﾠis	
 ﾠof	
 ﾠimportance	
 ﾠto	
 ﾠminimize	
 ﾠunnecessary	
 ﾠ
diagnos c	
 ﾠevalua on	
 ﾠbased	
 ﾠon	
 ﾠtest	
 ﾠresults,	
 ﾠespecially	
 ﾠwhen	
 ﾠthe	
 ﾠtest	
 ﾠis	
 ﾠapplied	
 ﾠas	
 ﾠa	
 ﾠ
screening	
 ﾠtool.	
 ﾠFollow-ﾭ‐up	
 ﾠrequires	
 ﾠboth,	
 ﾠas	
 ﾠa	
 ﾠscreening	
 ﾠtool	
 ﾠin	
 ﾠa	
 ﾠhigh-ﾭ‐risk	
 ﾠpopula on.	
 ﾠThe	
 ﾠ
speciﬁcity	
 ﾠincreases	
 ﾠwhen	
 ﾠthe	
 ﾠpre-ﾭ‐test	
 ﾠprobability	
 ﾠis	
 ﾠhigh;	
 ﾠmeaning	
 ﾠthe	
 ﾠtest	
 ﾠis	
 ﾠmost	
 ﾠ
accurate	
 ﾠin	
 ﾠa	
 ﾠhigh-ﾭ‐risk	
 ﾠpopula on.	
 ﾠIn	
 ﾠfour	
 ﾠstudies	
 ﾠthe	
 ﾠsensi vity	
 ﾠand	
 ﾠspeciﬁcity	
 ﾠof	
 ﾠserum	
 ﾠ
80CEA	
 ﾠon	
 ﾠsta c	
 ﾠthreshold	
 ﾠvalues	
 ﾠranging	
 ﾠfrom	
 ﾠ2.5-ﾭ‐20	
 ﾠng/ml	
 ﾠwas	
 ﾠcalculated.13,	
 ﾠ20,	
 ﾠ26,	
 ﾠ45	
 ﾠThe	
 ﾠ
pooled	
 ﾠresults	
 ﾠshow	
 ﾠa	
 ﾠconsistent	
 ﾠpa ern	
 ﾠof	
 ﾠa	
 ﾠlow	
 ﾠaccuracy	
 ﾠbetween	
 ﾠ2.5	
 ﾠand	
 ﾠ10	
 ﾠng/ml.	
 ﾠThis	
 ﾠ
is	
 ﾠlikely	
 ﾠcaused	
 ﾠby	
 ﾠthe	
 ﾠoverlap	
 ﾠof	
 ﾠabnormal	
 ﾠCEA	
 ﾠvalues	
 ﾠwith	
 ﾠbenign	
 ﾠdisease	
 ﾠin	
 ﾠthese	
 ﾠlower	
 ﾠ
ranges	
 ﾠand	
 ﾠthe	
 ﾠinter-ﾭ‐individual	
 ﾠvaria on.	
 ﾠThe	
 ﾠdiﬀerence	
 ﾠbetween	
 ﾠmalignancies	
 ﾠand	
 ﾠ
inﬂammatory	
 ﾠdisease	
 ﾠis	
 ﾠthat	
 ﾠmalignancies	
 ﾠwill	
 ﾠcon nue	
 ﾠto	
 ﾠgrow	
 ﾠwhere	
 ﾠinﬂammatory	
 ﾠ
disease	
 ﾠis	
 ﾠusually	
 ﾠself-ﾭ‐limi ng.	
 ﾠThe	
 ﾠaccuracy	
 ﾠcan	
 ﾠbe	
 ﾠimproved	
 ﾠby	
 ﾠusing	
 ﾠintra-ﾭ‐individual	
 ﾠrise,	
 ﾠ
because	
 ﾠthis	
 ﾠeliminates	
 ﾠthe	
 ﾠinter-ﾭ‐individual	
 ﾠvaria on	
 ﾠand	
 ﾠshows	
 ﾠthe	
 ﾠpoten ally	
 ﾠ
discrimina ve	
 ﾠpa ern	
 ﾠof	
 ﾠrise.	
 ﾠThis	
 ﾠrequires	
 ﾠrepeated	
 ﾠmeasurement	
 ﾠand	
 ﾠconsequently	
 ﾠa	
 ﾠ
high	
 ﾠmeasurement	
 ﾠfrequency.	
 ﾠThe	
 ﾠop mal	
 ﾠmeasurement	
 ﾠfrequency	
 ﾠfor	
 ﾠthis	
 ﾠapproach	
 ﾠhas	
 ﾠ
been	
 ﾠaddressed	
 ﾠin	
 ﾠthree	
 ﾠstudies.6,	
 ﾠ15,	
 ﾠ33	
 ﾠBased	
 ﾠon	
 ﾠtheir	
 ﾠretrospec ve	
 ﾠdata,	
 ﾠall	
 ﾠsuggested	
 ﾠa	
 ﾠ
frequency	
 ﾠin	
 ﾠthe	
 ﾠorder	
 ﾠof	
 ﾠevery	
 ﾠone	
 ﾠ ll	
 ﾠtwo	
 ﾠmonths.	
 ﾠ
	
 ﾠ Summarizing,	
 ﾠwith	
 ﾠevalua ng	
 ﾠthe	
 ﾠpa ern	
 ﾠof	
 ﾠrise	
 ﾠthe	
 ﾠinter-ﾭ‐individual	
 ﾠvaria on	
 ﾠcan	
 ﾠbe	
 ﾠ
eliminated	
 ﾠand	
 ﾠa	
 ﾠhigher	
 ﾠdiscrimina ve	
 ﾠcapacity	
 ﾠbetween	
 ﾠmalignancy	
 ﾠand	
 ﾠinﬂammatory	
 ﾠ
disease	
 ﾠis	
 ﾠexpected.	
 ﾠThis	
 ﾠincreases	
 ﾠspeciﬁcity	
 ﾠand	
 ﾠallows	
 ﾠinterpreta on	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠ
values	
 ﾠin	
 ﾠlower	
 ﾠranges	
 ﾠof	
 ﾠvalues,	
 ﾠthus	
 ﾠincreasing	
 ﾠsensi vity	
 ﾠas	
 ﾠwell.	
 ﾠIn	
 ﾠshort;	
 ﾠinterpreta on	
 ﾠ
81
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 ﾠQuan ta ve	
 ﾠrise	
 ﾠof	
 ﾠCEA	
 ﾠin	
 ﾠpa ents	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease
Year Nr	
 ﾠpat Nr	
 ﾠRD Doubling	
 ﾠ me* Rise	
 ﾠper	
 ﾠ30	
 ﾠ
days*
Absolute	
 ﾠrise
Steele 1982 767 469 1.5%	
 ﾠ-ﾭ‐	
 ﾠ15.2%
Staab ’78-ﾭ‐85	
 ﾠ 114 10	
 ﾠ-ﾭ‐	
 ﾠ231	
 ﾠdays -ﾭ‐
Boey 1984 146 51 20%
Staab 1985 667 78 -ﾭ‐ 0.6	
 ﾠ–	
 ﾠ4.4	
 ﾠng/ml
Carl 1993 259 163 74	
 ﾠ–	
 ﾠ164	
 ﾠdays -ﾭ‐
Umehara 1993 31 60	
 ﾠ(18–153)	
 ﾠdays -ﾭ‐
Korenaga 1997 17 86	
 ﾠ(±	
 ﾠ18)	
 ﾠdays -ﾭ‐
Yamamoto 2004 36 41-ﾭ‐110	
 ﾠdays -ﾭ‐
Irvine 2007 139 46 -ﾭ‐ -ﾭ‐ >	
 ﾠ1	
 ﾠng/ml	
 ﾠabove	
 ﾠ1st	
 ﾠ
post-ﾭ‐opera ve	
 ﾠlevel
Tanaka** 2008 43 150	
 ﾠdays -ﾭ‐
*	
 ﾠwhen	
 ﾠa	
 ﾠdiﬀeren a on	
 ﾠper	
 ﾠtype	
 ﾠof	
 ﾠmetastases	
 ﾠwas	
 ﾠmade,	
 ﾠthe	
 ﾠlower	
 ﾠand	
 ﾠupper	
 ﾠlimits	
 ﾠare	
 ﾠgiven	
 ﾠfrom	
 ﾠ
all	
 ﾠanalyses	
 ﾠon	
 ﾠpossible	
 ﾠcurable	
 ﾠmetastases	
 ﾠ(liver,	
 ﾠlung	
 ﾠand	
 ﾠperitoneal	
 ﾠmetastases	
 ﾠor	
 ﾠlocal	
 ﾠrecurrence).
**	
 ﾠIn	
 ﾠthis	
 ﾠstudy	
 ﾠthe	
 ﾠthreshold	
 ﾠvalue	
 ﾠof	
 ﾠCEA-ﾭ‐DT	
 ﾠas	
 ﾠa	
 ﾠprognos c	
 ﾠfactor	
 ﾠwas	
 ﾠcalculated:	
 ﾠno	
 ﾠdata	
 ﾠwere	
 ﾠ
available	
 ﾠon	
 ﾠaverage	
 ﾠCEA-ﾭ‐DT	
 ﾠin	
 ﾠpa ents	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease.
*	
 ﾠwhen	
 ﾠa	
 ﾠdiﬀeren a on	
 ﾠper	
 ﾠtype	
 ﾠof	
 ﾠmetastases	
 ﾠwas	
 ﾠmade,	
 ﾠthe	
 ﾠlower	
 ﾠand	
 ﾠupper	
 ﾠlimits	
 ﾠare	
 ﾠgiven	
 ﾠfrom	
 ﾠ
all	
 ﾠanalyses	
 ﾠon	
 ﾠpossible	
 ﾠcurable	
 ﾠmetastases	
 ﾠ(liver,	
 ﾠlung	
 ﾠand	
 ﾠperitoneal	
 ﾠmetastases	
 ﾠor	
 ﾠlocal	
 ﾠrecurrence).
**	
 ﾠIn	
 ﾠthis	
 ﾠstudy	
 ﾠthe	
 ﾠthreshold	
 ﾠvalue	
 ﾠof	
 ﾠCEA-ﾭ‐DT	
 ﾠas	
 ﾠa	
 ﾠprognos c	
 ﾠfactor	
 ﾠwas	
 ﾠcalculated:	
 ﾠno	
 ﾠdata	
 ﾠwere	
 ﾠ
available	
 ﾠon	
 ﾠaverage	
 ﾠCEA-ﾭ‐DT	
 ﾠin	
 ﾠpa ents	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease.
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 ﾠlower	
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 ﾠupper	
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 ﾠare	
 ﾠgiven	
 ﾠfrom	
 ﾠ
all	
 ﾠanalyses	
 ﾠon	
 ﾠpossible	
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 ﾠmetastases	
 ﾠ(liver,	
 ﾠlung	
 ﾠand	
 ﾠperitoneal	
 ﾠmetastases	
 ﾠor	
 ﾠlocal	
 ﾠrecurrence).
**	
 ﾠIn	
 ﾠthis	
 ﾠstudy	
 ﾠthe	
 ﾠthreshold	
 ﾠvalue	
 ﾠof	
 ﾠCEA-ﾭ‐DT	
 ﾠas	
 ﾠa	
 ﾠprognos c	
 ﾠfactor	
 ﾠwas	
 ﾠcalculated:	
 ﾠno	
 ﾠdata	
 ﾠwere	
 ﾠ
available	
 ﾠon	
 ﾠaverage	
 ﾠCEA-ﾭ‐DT	
 ﾠin	
 ﾠpa ents	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease.
*	
 ﾠwhen	
 ﾠa	
 ﾠdiﬀeren a on	
 ﾠper	
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 ﾠof	
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 ﾠlower	
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all	
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 ﾠperitoneal	
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 ﾠlocal	
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 ﾠwas	
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 ﾠdata	
 ﾠwere	
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available	
 ﾠon	
 ﾠaverage	
 ﾠCEA-ﾭ‐DT	
 ﾠin	
 ﾠpa ents	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease.
*	
 ﾠwhen	
 ﾠa	
 ﾠdiﬀeren a on	
 ﾠper	
 ﾠtype	
 ﾠof	
 ﾠmetastases	
 ﾠwas	
 ﾠmade,	
 ﾠthe	
 ﾠlower	
 ﾠand	
 ﾠupper	
 ﾠlimits	
 ﾠare	
 ﾠgiven	
 ﾠfrom	
 ﾠ
all	
 ﾠanalyses	
 ﾠon	
 ﾠpossible	
 ﾠcurable	
 ﾠmetastases	
 ﾠ(liver,	
 ﾠlung	
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 ﾠperitoneal	
 ﾠmetastases	
 ﾠor	
 ﾠlocal	
 ﾠrecurrence).
**	
 ﾠIn	
 ﾠthis	
 ﾠstudy	
 ﾠthe	
 ﾠthreshold	
 ﾠvalue	
 ﾠof	
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 ﾠdata	
 ﾠwere	
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available	
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 ﾠaverage	
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 ﾠin	
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 ﾠwith	
 ﾠrecurrent	
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*	
 ﾠwhen	
 ﾠa	
 ﾠdiﬀeren a on	
 ﾠper	
 ﾠtype	
 ﾠof	
 ﾠmetastases	
 ﾠwas	
 ﾠmade,	
 ﾠthe	
 ﾠlower	
 ﾠand	
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 ﾠlimits	
 ﾠare	
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 ﾠ
all	
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 ﾠ(liver,	
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**	
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 ﾠwere	
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 ﾠwhen	
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 ﾠper	
 ﾠtype	
 ﾠof	
 ﾠmetastases	
 ﾠwas	
 ﾠmade,	
 ﾠthe	
 ﾠlower	
 ﾠand	
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 ﾠlimits	
 ﾠare	
 ﾠgiven	
 ﾠfrom	
 ﾠ
all	
 ﾠanalyses	
 ﾠon	
 ﾠpossible	
 ﾠcurable	
 ﾠmetastases	
 ﾠ(liver,	
 ﾠlung	
 ﾠand	
 ﾠperitoneal	
 ﾠmetastases	
 ﾠor	
 ﾠlocal	
 ﾠrecurrence).
**	
 ﾠIn	
 ﾠthis	
 ﾠstudy	
 ﾠthe	
 ﾠthreshold	
 ﾠvalue	
 ﾠof	
 ﾠCEA-ﾭ‐DT	
 ﾠas	
 ﾠa	
 ﾠprognos c	
 ﾠfactor	
 ﾠwas	
 ﾠcalculated:	
 ﾠno	
 ﾠdata	
 ﾠwere	
 ﾠ
available	
 ﾠon	
 ﾠaverage	
 ﾠCEA-ﾭ‐DT	
 ﾠin	
 ﾠpa ents	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease.of	
 ﾠserum	
 ﾠCEA	
 ﾠvalues	
 ﾠwith	
 ﾠa	
 ﾠdynamic	
 ﾠthreshold	
 ﾠbased	
 ﾠupon	
 ﾠhigh	
 ﾠfrequency	
 ﾠmeasurements	
 ﾠ
(HiDT)	
 ﾠcan	
 ﾠlargely	
 ﾠimprove	
 ﾠthe	
 ﾠaccuracy.
Evidence	
 ﾠof	
 ﾠthe	
 ﾠhypothesis	
 ﾠin	
 ﾠpast	
 ﾠclinical	
 ﾠtrials
A	
 ﾠsearch	
 ﾠwith	
 ﾠ[Carcinoembryonic	
 ﾠan gen]	
 ﾠlimited	
 ﾠto	
 ﾠsubdivisions	
 ﾠ*analysis,	
 ﾠ*diagnos c	
 ﾠ
use,	
 ﾠ*blood	
 ﾠand	
 ﾠ*standards	
 ﾠAND	
 ﾠ‘doubling	
 ﾠ me’,	
 ﾠand	
 ﾠa	
 ﾠsearch	
 ﾠwith	
 ﾠ[Carcinoembryonic	
 ﾠ
an gen]	
 ﾠAND	
 ﾠ[Colorectal	
 ﾠneoplasm]	
 ﾠAND	
 ﾠ‘doubling	
 ﾠ me’	
 ﾠor	
 ﾠ‘rise’	
 ﾠwas	
 ﾠdone,	
 ﾠboth	
 ﾠlimited	
 ﾠto	
 ﾠ
‘human’	
 ﾠand	
 ﾠ‘English	
 ﾠlanguage’.	
 ﾠRelevant	
 ﾠreferences	
 ﾠwere	
 ﾠincluded	
 ﾠin	
 ﾠthe	
 ﾠstudy.	
 ﾠ	
 ﾠAbstracts	
 ﾠ
were	
 ﾠselected	
 ﾠon	
 ﾠinforma on	
 ﾠon	
 ﾠclinical	
 ﾠrelevant	
 ﾠinforma on	
 ﾠon	
 ﾠuse	
 ﾠof	
 ﾠa	
 ﾠdynamic	
 ﾠ
threshold	
 ﾠvalue	
 ﾠof	
 ﾠCEA.	
 ﾠTwelve	
 ﾠar cles	
 ﾠwere	
 ﾠincluded	
 ﾠ13,	
 ﾠ15,	
 ﾠ32	
 ﾠ-ﾭ‐	
 ﾠ41	
 ﾠand	
 ﾠanalyzed	
 ﾠon	
 ﾠstudy	
 ﾠ
design,	
 ﾠclinical	
 ﾠeﬀec veness	
 ﾠand	
 ﾠquan ta ve	
 ﾠresults	
 ﾠon	
 ﾠCEA	
 ﾠrise	
 ﾠfound	
 ﾠwith	
 ﾠrecurrent	
 ﾠ
disease.	
 ﾠThe	
 ﾠhypothesis	
 ﾠon	
 ﾠusing	
 ﾠa	
 ﾠdynamic	
 ﾠthreshold	
 ﾠvalue	
 ﾠwas	
 ﾠevaluated	
 ﾠin	
 ﾠa	
 ﾠfew	
 ﾠstudies.	
 ﾠ
In	
 ﾠthe	
 ﾠstudy	
 ﾠof	
 ﾠSteele,	
 ﾠthe	
 ﾠpredic ve	
 ﾠcapacity	
 ﾠof	
 ﾠusing	
 ﾠa	
 ﾠsta c	
 ﾠversus	
 ﾠdynamic	
 ﾠthreshold	
 ﾠ
value	
 ﾠ(of	
 ﾠ	
 ﾠ>	
 ﾠ3%	
 ﾠrise	
 ﾠper	
 ﾠmonth)	
 ﾠwas	
 ﾠcompared	
 ﾠin	
 ﾠa	
 ﾠretrospec ve	
 ﾠanalysis	
 ﾠof	
 ﾠ767	
 ﾠpa ents	
 ﾠ
with	
 ﾠCRC	
 ﾠ[13].	
 ﾠThe	
 ﾠpropor on	
 ﾠof	
 ﾠpa ents	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwithout	
 ﾠrise	
 ﾠvaried	
 ﾠfrom	
 ﾠ
10	
 ﾠ-ﾭ‐	
 ﾠ27%,	
 ﾠthe	
 ﾠpropor on	
 ﾠof	
 ﾠpa ents	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwith	
 ﾠrise	
 ﾠvaried	
 ﾠfrom	
 ﾠ33	
 ﾠ-ﾭ‐	
 ﾠ84%	
 ﾠ
(varia on	
 ﾠdependent	
 ﾠon	
 ﾠthe	
 ﾠlower	
 ﾠlimit	
 ﾠsta c	
 ﾠthreshold	
 ﾠvalue).	
 ﾠThe	
 ﾠdynamic	
 ﾠthreshold	
 ﾠ
value	
 ﾠ(rise)	
 ﾠhad	
 ﾠa	
 ﾠmuch	
 ﾠstronger	
 ﾠpredic ve	
 ﾠcapacity	
 ﾠfor	
 ﾠrecurrent	
 ﾠdisease	
 ﾠthan	
 ﾠthe	
 ﾠactual	
 ﾠ
height	
 ﾠof	
 ﾠthe	
 ﾠserum	
 ﾠCEA	
 ﾠvalue,	
 ﾠsuppor ng	
 ﾠthe	
 ﾠhypothesis	
 ﾠon	
 ﾠHiDT.	
 ﾠAnother	
 ﾠtrial	
 ﾠ
recalculated	
 ﾠin	
 ﾠretrospect	
 ﾠthe	
 ﾠpa ern	
 ﾠof	
 ﾠrise	
 ﾠand	
 ﾠfound	
 ﾠa	
 ﾠmedian	
 ﾠincrease	
 ﾠof	
 ﾠ20%	
 ﾠper	
 ﾠ
month	
 ﾠin	
 ﾠcase	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠas	
 ﾠcompared	
 ﾠto	
 ﾠmedian	
 ﾠrise	
 ﾠof	
 ﾠ0.3%	
 ﾠin	
 ﾠrecurrence	
 ﾠfree	
 ﾠ
pa ents.32	
 ﾠOnly	
 ﾠone	
 ﾠclinical	
 ﾠtrial	
 ﾠapplying	
 ﾠCEA-ﾭ‐rise	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠhas	
 ﾠbeen	
 ﾠcarried	
 ﾠout	
 ﾠby	
 ﾠ
Staab.35	
 ﾠThis	
 ﾠstudy	
 ﾠshowed	
 ﾠa	
 ﾠmodest	
 ﾠsurvival	
 ﾠbeneﬁt	
 ﾠa er	
 ﾠ3	
 ﾠyears	
 ﾠ(5	
 ﾠversus	
 ﾠ25%),	
 ﾠ
comparing	
 ﾠpa ents	
 ﾠthat	
 ﾠhad,	
 ﾠor	
 ﾠrefused	
 ﾠrelaparotomy	
 ﾠinduced	
 ﾠby	
 ﾠCEA	
 ﾠrise.	
 ﾠThis	
 ﾠstudy	
 ﾠdoes	
 ﾠ
not	
 ﾠprove	
 ﾠa	
 ﾠbe er	
 ﾠoutcome	
 ﾠwhen	
 ﾠapplying	
 ﾠa	
 ﾠdynamic	
 ﾠthreshold	
 ﾠvalue	
 ﾠin	
 ﾠCEA	
 ﾠas	
 ﾠcompared	
 ﾠ
to	
 ﾠother	
 ﾠfollow-ﾭ‐up	
 ﾠmethods,	
 ﾠhowever	
 ﾠit	
 ﾠdoes	
 ﾠsuggest	
 ﾠthat	
 ﾠearly	
 ﾠdetec on	
 ﾠand	
 ﾠtreatment	
 ﾠof	
 ﾠ
recurrent	
 ﾠdisease	
 ﾠmay	
 ﾠresult	
 ﾠin	
 ﾠa	
 ﾠsurvival	
 ﾠbeneﬁt.	
 ﾠFurther	
 ﾠthis	
 ﾠstudy	
 ﾠhas	
 ﾠbeen	
 ﾠcarried	
 ﾠout	
 ﾠin	
 ﾠ
a	
 ﾠ me	
 ﾠnone-ﾭ‐invasive	
 ﾠimaging	
 ﾠtechniques	
 ﾠto	
 ﾠlocalize	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwere	
 ﾠnot	
 ﾠyet	
 ﾠ
available.	
 ﾠMost	
 ﾠstudies	
 ﾠon	
 ﾠCEA	
 ﾠrise	
 ﾠor	
 ﾠdoubling	
 ﾠ me	
 ﾠevaluated	
 ﾠthe	
 ﾠextent	
 ﾠof	
 ﾠrise	
 ﾠwith	
 ﾠ
recurrent	
 ﾠdisease	
 ﾠthat	
 ﾠmay	
 ﾠhelp	
 ﾠthe	
 ﾠdetermina on	
 ﾠof	
 ﾠthe	
 ﾠaccurate	
 ﾠthreshold	
 ﾠvalue	
 ﾠ(Table	
 ﾠ
4).13,	
 ﾠ32,	
 ﾠ33,	
 ﾠ37-ﾭ‐41	
 ﾠNone	
 ﾠanalyzed	
 ﾠthe	
 ﾠpa ern	
 ﾠof	
 ﾠrise	
 ﾠand	
 ﾠdecrease	
 ﾠwith	
 ﾠinﬂammatory	
 ﾠdisease	
 ﾠor	
 ﾠ
smoking.	
 ﾠ
82Evidence	
 ﾠof	
 ﾠthe	
 ﾠhypothesis	
 ﾠfrom	
 ﾠthe	
 ﾠpreceding	
 ﾠphase	
 ﾠII	
 ﾠpilot	
 ﾠtrial
A	
 ﾠphase	
 ﾠII	
 ﾠtrial	
 ﾠwas	
 ﾠstarted	
 ﾠin	
 ﾠ2007	
 ﾠevalua ng	
 ﾠthe	
 ﾠclinical	
 ﾠapplicability	
 ﾠand	
 ﾠoutcomes	
 ﾠof	
 ﾠ
HiDT	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠa er	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠcolorectal	
 ﾠcancer.	
 ﾠThe	
 ﾠprimary	
 ﾠendpoint	
 ﾠis	
 ﾠthe	
 ﾠ
eligibility	
 ﾠof	
 ﾠcura ve	
 ﾠtreatment	
 ﾠ(increase	
 ﾠto	
 ﾠ30%),	
 ﾠsecundary	
 ﾠendpoints	
 ﾠare	
 ﾠthe	
 ﾠability	
 ﾠto	
 ﾠ
localize	
 ﾠrecurrent	
 ﾠdisease	
 ﾠon	
 ﾠimaging	
 ﾠtechniques	
 ﾠ(CT,	
 ﾠminimum	
 ﾠ50%)	
 ﾠand	
 ﾠfeasibility	
 ﾠof	
 ﾠthe	
 ﾠ
computer	
 ﾠsupported	
 ﾠprotocol.	
 ﾠThis	
 ﾠstudy	
 ﾠwas	
 ﾠdone	
 ﾠin	
 ﾠtwo	
 ﾠdiﬀerent	
 ﾠhospitals.	
 ﾠOne	
 ﾠhospital	
 ﾠ
(n=64)	
 ﾠapplied	
 ﾠmonthly	
 ﾠserum-ﾭ‐CEA	
 ﾠmeasurements	
 ﾠwith	
 ﾠa	
 ﾠdynamic	
 ﾠthreshold	
 ﾠvalue	
 ﾠof	
 ﾠ>	
 ﾠ
10%	
 ﾠrise	
 ﾠeach	
 ﾠmonth	
 ﾠin	
 ﾠtwo	
 ﾠconsecu ve	
 ﾠmeasurements.	
 ﾠThe	
 ﾠother	
 ﾠhospital	
 ﾠ(n=177)	
 ﾠ
applied	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠevery	
 ﾠ3	
 ﾠmonths,	
 ﾠwhich	
 ﾠwas	
 ﾠrepeated	
 ﾠa er	
 ﾠ6	
 ﾠweeks	
 ﾠin	
 ﾠ
case	
 ﾠof	
 ﾠa	
 ﾠrise	
 ﾠof	
 ﾠ>	
 ﾠ10%.	
 ﾠIn	
 ﾠboth	
 ﾠhospitals	
 ﾠa	
 ﾠrou ne	
 ﾠCT	
 ﾠof	
 ﾠabdomen	
 ﾠwas	
 ﾠperformed	
 ﾠat	
 ﾠyear	
 ﾠ1	
 ﾠ
and	
 ﾠa	
 ﾠCT	
 ﾠof	
 ﾠchest	
 ﾠand	
 ﾠabdomen	
 ﾠat	
 ﾠyear	
 ﾠ2.	
 ﾠ
	
 ﾠ Recurrences	
 ﾠup	
 ﾠun l	
 ﾠ2	
 ﾠyears	
 ﾠa er	
 ﾠcura ve	
 ﾠtreatment,	
 ﾠup	
 ﾠun l	
 ﾠnow,	
 ﾠwere	
 ﾠfound	
 ﾠin	
 ﾠ28	
 ﾠ
pa ents	
 ﾠ(12%)	
 ﾠ(ﬁgure	
 ﾠ1).	
 ﾠOf	
 ﾠ28	
 ﾠpa ents	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease,	
 ﾠ12	
 ﾠpa ents	
 ﾠ(43%)	
 ﾠwere	
 ﾠ
eligible	
 ﾠfor	
 ﾠcura ve	
 ﾠtreatment.	
 ﾠThe	
 ﾠsensi vity	
 ﾠof	
 ﾠHiDT	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠwas	
 ﾠ79%	
 ﾠ
and	
 ﾠthe	
 ﾠspeciﬁcity	
 ﾠwas	
 ﾠ88%	
 ﾠin	
 ﾠa	
 ﾠmean	
 ﾠrange	
 ﾠbetween	
 ﾠ2.5	
 ﾠand	
 ﾠ10	
 ﾠng/ml.	
 ﾠMean	
 ﾠincrease	
 ﾠ
factor	
 ﾠper	
 ﾠmonth	
 ﾠwas	
 ﾠ1.48	
 ﾠin	
 ﾠthe	
 ﾠrecurrence	
 ﾠgroup.	
 ﾠ	
 ﾠIn	
 ﾠa	
 ﾠsubgroup	
 ﾠanalysis	
 ﾠof	
 ﾠpa ents	
 ﾠfrom	
 ﾠ
the	
 ﾠﬁrst	
 ﾠhospital	
 ﾠwho	
 ﾠhad	
 ﾠfalse	
 ﾠposi ve	
 ﾠrises	
 ﾠin	
 ﾠCEA	
 ﾠvalues	
 ﾠ(n=8),	
 ﾠother	
 ﾠcauses	
 ﾠsuch	
 ﾠas	
 ﾠ
inﬂammatory	
 ﾠdisease	
 ﾠ(n=3)	
 ﾠand	
 ﾠdysplas c	
 ﾠpolyps	
 ﾠ(n=2)	
 ﾠwere	
 ﾠfound	
 ﾠas	
 ﾠthe	
 ﾠcause	
 ﾠof	
 ﾠthe	
 ﾠrise;	
 ﾠ
in	
 ﾠthese	
 ﾠpa ents	
 ﾠCEA	
 ﾠvalues	
 ﾠdecreased	
 ﾠa er	
 ﾠtreatment.	
 ﾠThe	
 ﾠmean	
 ﾠincrease	
 ﾠfactor	
 ﾠper	
 ﾠ
month	
 ﾠin	
 ﾠthe	
 ﾠgroup	
 ﾠof	
 ﾠpa ents	
 ﾠwith	
 ﾠfalse	
 ﾠposi ve	
 ﾠrises	
 ﾠin	
 ﾠCEA	
 ﾠwas	
 ﾠ1.25.	
 ﾠ
	
 ﾠ The	
 ﾠdynamic	
 ﾠthreshold	
 ﾠvalue	
 ﾠapplied	
 ﾠin	
 ﾠthe	
 ﾠstudy	
 ﾠis	
 ﾠprobably	
 ﾠtoo	
 ﾠlow;	
 ﾠapproximately	
 ﾠ
half	
 ﾠof	
 ﾠthe	
 ﾠpa ents	
 ﾠwith	
 ﾠa	
 ﾠrise	
 ﾠin	
 ﾠCEA	
 ﾠdid	
 ﾠnot	
 ﾠhave	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠA	
 ﾠsolu on	
 ﾠfor	
 ﾠthis	
 ﾠ
problem	
 ﾠ-ﾭ‐next	
 ﾠto	
 ﾠaltera on	
 ﾠof	
 ﾠthe	
 ﾠthreshold	
 ﾠvalue-ﾭ‐	
 ﾠ	
 ﾠis	
 ﾠto	
 ﾠfocus	
 ﾠaddi onal	
 ﾠdiagnos cs	
 ﾠon	
 ﾠ
both	
 ﾠpossible	
 ﾠrecurrence,	
 ﾠinﬂammatory	
 ﾠdiseases	
 ﾠand	
 ﾠdysplas c	
 ﾠpolyps	
 ﾠvia	
 ﾠcolonoscopy.	
 ﾠ
Computer	
 ﾠsupported	
 ﾠfollow-ﾭ‐up	
 ﾠwas	
 ﾠfeasible	
 ﾠand	
 ﾠposi vely	
 ﾠrewarded	
 ﾠby	
 ﾠthe	
 ﾠtrea ng	
 ﾠ
physiocians	
 ﾠ(Verberne,	
 ﾠunpublished	
 ﾠresults).
	
 ﾠ A	
 ﾠsubgroup	
 ﾠanalysis	
 ﾠof	
 ﾠthe	
 ﾠeﬀect	
 ﾠof	
 ﾠsmoking	
 ﾠon	
 ﾠbase	
 ﾠCEA	
 ﾠvalues	
 ﾠwas	
 ﾠdone	
 ﾠin	
 ﾠone	
 ﾠ
hospital	
 ﾠ(n=44).	
 ﾠThe	
 ﾠmean	
 ﾠbase	
 ﾠCEA	
 ﾠvalue	
 ﾠfor	
 ﾠsmokers	
 ﾠwho	
 ﾠdid	
 ﾠnot	
 ﾠshow	
 ﾠa	
 ﾠrise	
 ﾠin	
 ﾠCEA	
 ﾠ
(n=11)	
 ﾠwas	
 ﾠ5.1,	
 ﾠwere	
 ﾠthe	
 ﾠmean	
 ﾠbase	
 ﾠvalue	
 ﾠof	
 ﾠnon-ﾭ‐smokers	
 ﾠwithout	
 ﾠrise	
 ﾠin	
 ﾠCEA	
 ﾠ(n=23)	
 ﾠwas	
 ﾠ
2.9	
 ﾠng/mL.	
 ﾠThe	
 ﾠnon-ﾭ‐smokers	
 ﾠwith	
 ﾠrecurrent	
 ﾠdisease	
 ﾠ(n=5)	
 ﾠshowed	
 ﾠa	
 ﾠmean	
 ﾠrising	
 ﾠfactor	
 ﾠof	
 ﾠ
1.32	
 ﾠper	
 ﾠmonth,	
 ﾠand	
 ﾠthe	
 ﾠsmokers	
 ﾠ(n=2)	
 ﾠshowed	
 ﾠa	
 ﾠmean	
 ﾠrising	
 ﾠfactor	
 ﾠof	
 ﾠ1.39	
 ﾠper	
 ﾠmonth.	
 ﾠ
	
 ﾠ These	
 ﾠpreliminary	
 ﾠresults	
 ﾠshow	
 ﾠan	
 ﾠimproved	
 ﾠaccuracy	
 ﾠwhen	
 ﾠapplying	
 ﾠa	
 ﾠdynamic	
 ﾠ
threshold	
 ﾠvalue	
 ﾠand	
 ﾠhad	
 ﾠan	
 ﾠacceptable	
 ﾠoutcome	
 ﾠconcerning	
 ﾠthe	
 ﾠprimary	
 ﾠand	
 ﾠsecundary	
 ﾠ
endpoints.	
 ﾠ
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 ﾠtrial	
 ﾠdesign
A	
 ﾠmul -ﾭ‐center	
 ﾠrandomized	
 ﾠphase	
 ﾠIII	
 ﾠstudy	
 ﾠon	
 ﾠthe	
 ﾠusage	
 ﾠof	
 ﾠHiDT	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠas	
 ﾠa	
 ﾠlow	
 ﾠcost	
 ﾠ
‘triage’	
 ﾠblood	
 ﾠbiomarker	
 ﾠtriggering	
 ﾠand	
 ﾠdirec ng	
 ﾠselec ve	
 ﾠCT	
 ﾠusage	
 ﾠcompared	
 ﾠto	
 ﾠcare	
 ﾠas	
 ﾠ
usual	
 ﾠis	
 ﾠcommencing	
 ﾠrecruitment	
 ﾠin	
 ﾠthe	
 ﾠNetherlands	
 ﾠin	
 ﾠ2010.	
 ﾠAll	
 ﾠpa ents	
 ﾠa er	
 ﾠcura ve	
 ﾠ
treatment	
 ﾠof	
 ﾠAJCC	
 ﾠstage	
 ﾠII-ﾭ‐IV	
 ﾠcolorectal	
 ﾠcancer	
 ﾠand	
 ﾠﬁt	
 ﾠto	
 ﾠundergo	
 ﾠmajor	
 ﾠsurgery	
 ﾠfor	
 ﾠ
recurrent	
 ﾠdisease	
 ﾠare	
 ﾠeligible	
 ﾠfor	
 ﾠthis	
 ﾠstudy.	
 ﾠThe	
 ﾠinterven on	
 ﾠwill	
 ﾠbe	
 ﾠbi-ﾭ‐monthly	
 ﾠserum	
 ﾠCEA	
 ﾠ
measurements	
 ﾠapplying	
 ﾠa	
 ﾠdynamic	
 ﾠthreshold	
 ﾠvalue	
 ﾠof	
 ﾠ20%	
 ﾠrise	
 ﾠand	
 ﾠyearly	
 ﾠCT	
 ﾠof	
 ﾠchest	
 ﾠand	
 ﾠ
abdomen	
 ﾠat	
 ﾠyear	
 ﾠ1,	
 ﾠ2	
 ﾠand	
 ﾠ3.	
 ﾠThe	
 ﾠcontrol	
 ﾠgroup	
 ﾠis	
 ﾠcare	
 ﾠas	
 ﾠusual.	
 ﾠA	
 ﾠclinically	
 ﾠintegrated	
 ﾠ
computer-ﾭ‐assisted	
 ﾠsupport	
 ﾠsystem	
 ﾠis	
 ﾠa	
 ﾠkey	
 ﾠcomponent	
 ﾠof	
 ﾠthe	
 ﾠtrial	
 ﾠdesign	
 ﾠand	
 ﾠwill	
 ﾠ
concurrently	
 ﾠbe	
 ﾠevaluated.	
 ﾠThe	
 ﾠstudy	
 ﾠwill	
 ﾠbe	
 ﾠperformed	
 ﾠin	
 ﾠ10	
 ﾠhospitals	
 ﾠby	
 ﾠthe	
 ﾠuse	
 ﾠof	
 ﾠa	
 ﾠ
stepped	
 ﾠwedge	
 ﾠdesign.	
 ﾠDiﬀerent	
 ﾠclusters	
 ﾠcross	
 ﾠover	
 ﾠat	
 ﾠdiﬀerent	
 ﾠ me	
 ﾠpoints	
 ﾠin	
 ﾠone	
 ﾠ
direc on	
 ﾠ–	
 ﾠfrom	
 ﾠcontrol	
 ﾠto	
 ﾠinterven on.	
 ﾠThe	
 ﾠ me	
 ﾠat	
 ﾠwhich	
 ﾠthe	
 ﾠcluster	
 ﾠmay	
 ﾠstart	
 ﾠthe	
 ﾠ
interven on	
 ﾠis	
 ﾠrandomized,	
 ﾠthe	
 ﾠbaseline	
 ﾠstar ng	
 ﾠpoint	
 ﾠis	
 ﾠOctober	
 ﾠ1st	
 ﾠ2010.	
 ﾠThe	
 ﾠprimary	
 ﾠ
outcome	
 ﾠmeasure	
 ﾠis	
 ﾠthe	
 ﾠeligibility	
 ﾠof	
 ﾠintended	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠ
Secundary	
 ﾠoutcome	
 ﾠmeasures	
 ﾠare:	
 ﾠoverall	
 ﾠand	
 ﾠdisease	
 ﾠfree	
 ﾠsurvival;	
 ﾠop mizing	
 ﾠthe	
 ﾠ
threshold	
 ﾠvalue	
 ﾠset	
 ﾠagainst	
 ﾠa ainability	
 ﾠof	
 ﾠlocalizing	
 ﾠrecurrent	
 ﾠdisease	
 ﾠon	
 ﾠimaging;	
 ﾠ
psychological	
 ﾠeﬀects	
 ﾠand	
 ﾠlogis c	
 ﾠeﬀectua on	
 ﾠof	
 ﾠhigh	
 ﾠfrequency	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements.	
 ﾠ
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Objec ve.	
 ﾠThe	
 ﾠaim	
 ﾠof	
 ﾠthe	
 ﾠstudy	
 ﾠwas	
 ﾠto	
 ﾠ evaluate	
 ﾠthe	
 ﾠpsychological	
 ﾠ eﬀects	
 ﾠof	
 ﾠan	
 ﾠ
intensive	
 ﾠ follow-ﾭ‐up	
 ﾠ scheme	
 ﾠ a er	
 ﾠ cura ve	
 ﾠ treatment	
 ﾠ of	
 ﾠ colorectal	
 ﾠ cancer	
 ﾠ based	
 ﾠ
upon	
 ﾠhigh-ﾭ‐frequency	
 ﾠdynamic	
 ﾠthreshold	
 ﾠ(HiDT)	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠand	
 ﾠless	
 ﾠ
outpa ent	
 ﾠ clinic	
 ﾠ visits,	
 ﾠas	
 ﾠ a	
 ﾠ feasibility	
 ﾠ study	
 ﾠfor	
 ﾠ a	
 ﾠna onal	
 ﾠ randomized	
 ﾠ trial	
 ﾠ on	
 ﾠ
follow-ﾭ‐up.	
 ﾠ
Design	
 ﾠand	
 ﾠMethod.	
 ﾠIn	
 ﾠthis	
 ﾠcross-ﾭ‐sec onal	
 ﾠstudy,	
 ﾠ138	
 ﾠpa ents	
 ﾠwere	
 ﾠsent	
 ﾠa	
 ﾠpostal	
 ﾠ
ques onnaire	
 ﾠto	
 ﾠevaluate	
 ﾠthe	
 ﾠeﬀects	
 ﾠon	
 ﾠthe	
 ﾠpa ents’	
 ﾠa tude	
 ﾠand	
 ﾠsa sfac on,	
 ﾠthe	
 ﾠ
preference	
 ﾠ for	
 ﾠ follow-ﾭ‐up	
 ﾠ program,	
 ﾠ depression,	
 ﾠ anxiety	
 ﾠ and	
 ﾠ cancer	
 ﾠ worries.	
 ﾠ
Responders	
 ﾠin	
 ﾠthe	
 ﾠinterven on	
 ﾠgroup	
 ﾠ(n=49)	
 ﾠwere	
 ﾠcompared	
 ﾠto	
 ﾠthe	
 ﾠcare	
 ﾠas	
 ﾠusual	
 ﾠ
group.	
 ﾠOne	
 ﾠway	
 ﾠANCOVA	
 ﾠwas	
 ﾠused	
 ﾠfor	
 ﾠsta s cal	
 ﾠanalysis.
Results.	
 ﾠPa ents	
 ﾠin	
 ﾠthe	
 ﾠinterven on	
 ﾠgroup	
 ﾠwere	
 ﾠmore	
 ﾠsa sﬁed	
 ﾠwith	
 ﾠtheir	
 ﾠfollow-ﾭ‐up	
 ﾠ
program	
 ﾠ(p	
 ﾠ=	
 ﾠ0.02).	
 ﾠMost	
 ﾠpa ents	
 ﾠ(67%)	
 ﾠpreferred	
 ﾠtheir	
 ﾠcurrent	
 ﾠfollow-ﾭ‐up	
 ﾠprogram,	
 ﾠ
though	
 ﾠ the	
 ﾠ majority	
 ﾠof	
 ﾠ the	
 ﾠ interven on	
 ﾠ pa ents	
 ﾠ (62%)	
 ﾠhad	
 ﾠ a	
 ﾠsecond	
 ﾠ preferred	
 ﾠ
op on	
 ﾠ for	
 ﾠ the	
 ﾠ monthly	
 ﾠ blood	
 ﾠ tests	
 ﾠ with	
 ﾠ less	
 ﾠ contact	
 ﾠ with	
 ﾠ the	
 ﾠ physician.	
 ﾠ No	
 ﾠ
signiﬁcant	
 ﾠ diﬀerences	
 ﾠ were	
 ﾠ found	
 ﾠ between	
 ﾠ the	
 ﾠ interven on	
 ﾠ group	
 ﾠ and	
 ﾠ the	
 ﾠ
reference	
 ﾠgroup	
 ﾠaccording	
 ﾠto	
 ﾠthe	
 ﾠa tude	
 ﾠtowards	
 ﾠfollow-ﾭ‐up,	
 ﾠanxiety,	
 ﾠdepression	
 ﾠ
and	
 ﾠcancer	
 ﾠworries.	
 ﾠ
Conclusion.	
 ﾠThe	
 ﾠposi ve	
 ﾠevalua on	
 ﾠof	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠbased	
 ﾠupon	
 ﾠHiDT	
 ﾠserum	
 ﾠCEA	
 ﾠ
measurements	
 ﾠwithout	
 ﾠconcomitant	
 ﾠoutpa ent	
 ﾠclinic	
 ﾠvisits	
 ﾠimplies	
 ﾠsuch	
 ﾠapproach	
 ﾠis	
 ﾠ
feasible	
 ﾠ in	
 ﾠ respect	
 ﾠ to	
 ﾠ the	
 ﾠ psychological	
 ﾠ eﬀects	
 ﾠ of	
 ﾠ intensive	
 ﾠ screening	
 ﾠ ‘from	
 ﾠ a	
 ﾠ
distance’.Introduc on
Colorectal	
 ﾠcancer	
 ﾠis	
 ﾠthe	
 ﾠthird	
 ﾠmost-ﾭ‐common	
 ﾠtype	
 ﾠof	
 ﾠcancer	
 ﾠin	
 ﾠthe	
 ﾠNetherlands,	
 ﾠwith	
 ﾠan	
 ﾠ
occurrence	
 ﾠof	
 ﾠ10.000	
 ﾠnew	
 ﾠpa ents	
 ﾠeach	
 ﾠyear.	
 ﾠA er	
 ﾠcura ve	
 ﾠresec on	
 ﾠpa ents	
 ﾠare	
 ﾠ
subjected	
 ﾠto	
 ﾠa	
 ﾠfollow-ﾭ‐up	
 ﾠprogram	
 ﾠthat	
 ﾠconsist	
 ﾠof	
 ﾠoutpa ent	
 ﾠclinic	
 ﾠvisits	
 ﾠeach	
 ﾠ3	
 ﾠto	
 ﾠ6	
 ﾠmonths	
 ﾠ
during	
 ﾠ5	
 ﾠyears,	
 ﾠcomplemented	
 ﾠwith	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠand	
 ﾠimaging	
 ﾠtechniques.	
 ﾠ
The	
 ﾠmain	
 ﾠgoals	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠare	
 ﾠearly	
 ﾠdetec on	
 ﾠof	
 ﾠasymptoma c	
 ﾠrecurrent	
 ﾠdisease	
 ﾠand	
 ﾠ
metachronous	
 ﾠtumors,	
 ﾠevalua on	
 ﾠof	
 ﾠthe	
 ﾠfunc onal	
 ﾠoutcome	
 ﾠof	
 ﾠtreatment	
 ﾠand	
 ﾠto	
 ﾠanswer	
 ﾠ
ques ons.	
 ﾠ1
The	
 ﾠimpact	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠon	
 ﾠquality	
 ﾠof	
 ﾠlife	
 ﾠcan	
 ﾠbe	
 ﾠboth	
 ﾠposi ve	
 ﾠand	
 ﾠnega ve.	
 ﾠIt	
 ﾠmay	
 ﾠoﬀer	
 ﾠ
support	
 ﾠand	
 ﾠconﬁrma on	
 ﾠbut	
 ﾠcan	
 ﾠalso	
 ﾠinduce	
 ﾠfear	
 ﾠand	
 ﾠworries.2-ﾭ‐12	
 ﾠIn	
 ﾠgeneral,	
 ﾠpa ents	
 ﾠhave	
 ﾠ
a	
 ﾠposi ve	
 ﾠa tude	
 ﾠtowards	
 ﾠfollow-ﾭ‐up	
 ﾠschedules	
 ﾠ2,	
 ﾠ3	
 ﾠand	
 ﾠthe	
 ﾠadvantages	
 ﾠare	
 ﾠfelt	
 ﾠto	
 ﾠoutweigh	
 ﾠ
the	
 ﾠdisadvantages.3	
 ﾠMany	
 ﾠpa ents	
 ﾠfeel	
 ﾠreassured	
 ﾠ13	
 ﾠand	
 ﾠprefer	
 ﾠrou ne	
 ﾠfollow-ﾭ‐up	
 ﾠ4	
 ﾠeven	
 ﾠif	
 ﾠ
the	
 ﾠvisit	
 ﾠleads	
 ﾠto	
 ﾠanxiety	
 ﾠand	
 ﾠthere	
 ﾠis	
 ﾠno	
 ﾠguarantee	
 ﾠrecurrences	
 ﾠcan	
 ﾠbe	
 ﾠdetected	
 ﾠor	
 ﾠtreated.
4-ﾭ‐6	
 ﾠPa ents	
 ﾠhave	
 ﾠhigh	
 ﾠexpecta ons	
 ﾠof	
 ﾠfollow-ﾭ‐up,7	
 ﾠbelieving	
 ﾠthat	
 ﾠan	
 ﾠearly	
 ﾠdetec on	
 ﾠof	
 ﾠ
recurrence	
 ﾠwill	
 ﾠlead	
 ﾠto	
 ﾠa	
 ﾠhigher	
 ﾠchance	
 ﾠto	
 ﾠsurvive.	
 ﾠPrevious	
 ﾠstudies	
 ﾠhave	
 ﾠshown	
 ﾠthat	
 ﾠa	
 ﾠ
higher	
 ﾠfrequency	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠvisits	
 ﾠdoes	
 ﾠnot	
 ﾠlead	
 ﾠto	
 ﾠmore	
 ﾠdistress	
 ﾠbut	
 ﾠdoes	
 ﾠincrease	
 ﾠ
conﬁdence.2,	
 ﾠ14
The	
 ﾠeﬃcacy	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠa er	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠcolorectal	
 ﾠcancer	
 ﾠhas	
 ﾠbeen	
 ﾠunder	
 ﾠ
debate;	
 ﾠa	
 ﾠsurvival	
 ﾠbeneﬁt	
 ﾠachieved	
 ﾠthrough	
 ﾠearly	
 ﾠdetec on	
 ﾠand	
 ﾠtreatment	
 ﾠof	
 ﾠrecurrent	
 ﾠ
disease	
 ﾠhas	
 ﾠbeen	
 ﾠobserved	
 ﾠonly	
 ﾠin	
 ﾠstudies	
 ﾠthat	
 ﾠincluded	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements.15-ﾭ‐17	
 ﾠ
A	
 ﾠnew	
 ﾠtype	
 ﾠof	
 ﾠintensive	
 ﾠfollow-ﾭ‐up	
 ﾠregime	
 ﾠbased	
 ﾠupon	
 ﾠhigh	
 ﾠfrequency	
 ﾠdynamic	
 ﾠthreshold	
 ﾠ
(HiDT)	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠis	
 ﾠintended	
 ﾠas	
 ﾠa	
 ﾠna onal	
 ﾠrandomized	
 ﾠtrial	
 ﾠin	
 ﾠthe	
 ﾠ
Netherlands.	
 ﾠThis	
 ﾠnew	
 ﾠregime	
 ﾠis	
 ﾠlargely	
 ﾠcarried	
 ﾠout	
 ﾠ‘from	
 ﾠa	
 ﾠdistance’,	
 ﾠmeaning	
 ﾠthat	
 ﾠa	
 ﾠhigher	
 ﾠ
frequency	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠis	
 ﾠdone	
 ﾠwith	
 ﾠa	
 ﾠdecrease	
 ﾠof	
 ﾠoutpa ent	
 ﾠclinic	
 ﾠvisits.	
 ﾠ
Pa ents	
 ﾠare	
 ﾠinformed	
 ﾠabout	
 ﾠtheir	
 ﾠCEA	
 ﾠvalues	
 ﾠby	
 ﾠpostal	
 ﾠmail.	
 ﾠIn	
 ﾠthe	
 ﾠMedical	
 ﾠSpectrum	
 ﾠ
Twente	
 ﾠand	
 ﾠUniversity	
 ﾠMedical	
 ﾠCenter	
 ﾠGroningen	
 ﾠa	
 ﾠpreceding	
 ﾠphase	
 ﾠII	
 ﾠtrial	
 ﾠwas	
 ﾠcarried	
 ﾠout.	
 ﾠ
An	
 ﾠevalua on	
 ﾠof	
 ﾠthe	
 ﾠpsychological	
 ﾠeﬀects	
 ﾠof	
 ﾠintensive	
 ﾠfollow-ﾭ‐up	
 ﾠ‘from	
 ﾠa	
 ﾠdistance’	
 ﾠwas	
 ﾠ
intended	
 ﾠas	
 ﾠa	
 ﾠfeasibility	
 ﾠstudy	
 ﾠfor	
 ﾠthe	
 ﾠna onal	
 ﾠtrial.	
 ﾠThis	
 ﾠstudy	
 ﾠevaluates	
 ﾠthe	
 ﾠeﬀects	
 ﾠof	
 ﾠthe	
 ﾠ
follow-ﾭ‐up	
 ﾠprotocol	
 ﾠon	
 ﾠthe	
 ﾠpa ents’	
 ﾠa tude	
 ﾠand	
 ﾠsa sfac on	
 ﾠwith	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠprogram,	
 ﾠ
the	
 ﾠpreferences	
 ﾠfor	
 ﾠfollow-ﾭ‐up	
 ﾠtype,	
 ﾠdepression,	
 ﾠanxiety	
 ﾠand	
 ﾠcancer	
 ﾠworries.
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Pa ents	
 ﾠthat	
 ﾠhad	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠcolorectal	
 ﾠcancer	
 ﾠ(pathological	
 ﾠAJCC	
 ﾠstage	
 ﾠII	
 ﾠand	
 ﾠIII)	
 ﾠ
within	
 ﾠone	
 ﾠyear	
 ﾠbefore	
 ﾠinclusion	
 ﾠand	
 ﾠwere	
 ﾠﬁt	
 ﾠto	
 ﾠundergo	
 ﾠeventual	
 ﾠmetastasectomy,	
 ﾠwere	
 ﾠ
eligible	
 ﾠfor	
 ﾠinclusion	
 ﾠin	
 ﾠthe	
 ﾠphase	
 ﾠII	
 ﾠtrial	
 ﾠand	
 ﾠ‘marked’	
 ﾠas	
 ﾠeligible	
 ﾠin	
 ﾠtheir	
 ﾠpa ent	
 ﾠrecords.	
 ﾠ
Approval	
 ﾠof	
 ﾠthe	
 ﾠMedical	
 ﾠEthical	
 ﾠCommi ee	
 ﾠwas	
 ﾠobtained	
 ﾠin	
 ﾠboth	
 ﾠstudy	
 ﾠcenters	
 ﾠunder	
 ﾠ
governance	
 ﾠof	
 ﾠthe	
 ﾠUniversity	
 ﾠMedical	
 ﾠCenter	
 ﾠGroningen	
 ﾠ(METc2007/015,	
 ﾠNL15366.042.07).	
 ﾠ
This	
 ﾠcross-ﾭ‐sec onal	
 ﾠsurvey	
 ﾠwas	
 ﾠperformed	
 ﾠin	
 ﾠ2009	
 ﾠamong	
 ﾠ60	
 ﾠpa ents	
 ﾠwho	
 ﾠpar cipated	
 ﾠin	
 ﾠ
the	
 ﾠphase	
 ﾠII	
 ﾠclinical	
 ﾠtrial	
 ﾠin	
 ﾠthe	
 ﾠMedical	
 ﾠSpectrum	
 ﾠTwente	
 ﾠand	
 ﾠ80	
 ﾠpa ents	
 ﾠthat	
 ﾠhad	
 ﾠ‘care	
 ﾠas	
 ﾠ
usual’.	
 ﾠPa ents	
 ﾠin	
 ﾠthe	
 ﾠinterven on	
 ﾠgroup	
 ﾠ(n	
 ﾠ=	
 ﾠ60)	
 ﾠhad	
 ﾠmonthly	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠ
and	
 ﾠa	
 ﾠ6	
 ﾠto	
 ﾠ12	
 ﾠmonthly	
 ﾠoutpa ent	
 ﾠclinic	
 ﾠvisit.	
 ﾠPa ents	
 ﾠwith	
 ﾠan	
 ﾠincrease	
 ﾠin	
 ﾠCEA-ﾭ‐level	
 ﾠin	
 ﾠtwo	
 ﾠ
consecu ve	
 ﾠmonths	
 ﾠwere	
 ﾠinvited	
 ﾠby	
 ﾠtelephone	
 ﾠfor	
 ﾠfurther	
 ﾠexamina ons	
 ﾠin	
 ﾠthe	
 ﾠhospital.	
 ﾠIn	
 ﾠ
case	
 ﾠof	
 ﾠa	
 ﾠnormal	
 ﾠCEA-ﾭ‐level	
 ﾠpa ents	
 ﾠreceived	
 ﾠthe	
 ﾠresult	
 ﾠby	
 ﾠle er.	
 ﾠPa ents	
 ﾠhad	
 ﾠaccess	
 ﾠto	
 ﾠthe	
 ﾠ
hospital	
 ﾠfor	
 ﾠintermi ent	
 ﾠappointments	
 ﾠwith	
 ﾠa	
 ﾠphysician,	
 ﾠin	
 ﾠcase	
 ﾠof	
 ﾠques ons	
 ﾠor	
 ﾠworries.	
 ﾠ
The	
 ﾠinterven on	
 ﾠgroup	
 ﾠpa ents	
 ﾠwere	
 ﾠasked	
 ﾠto	
 ﾠtake	
 ﾠpart	
 ﾠin	
 ﾠthe	
 ﾠstudy	
 ﾠby	
 ﾠa	
 ﾠphysician,	
 ﾠthe	
 ﾠ
reference	
 ﾠgroup	
 ﾠwere	
 ﾠselected	
 ﾠat	
 ﾠrandom	
 ﾠamong	
 ﾠthe	
 ﾠpa ents	
 ﾠthat	
 ﾠwere	
 ﾠalready	
 ﾠmarked	
 ﾠas	
 ﾠ
eligible	
 ﾠfor	
 ﾠthis	
 ﾠstudy	
 ﾠbut	
 ﾠwere	
 ﾠnot	
 ﾠasked	
 ﾠto	
 ﾠpar cipate	
 ﾠdue	
 ﾠto	
 ﾠlogis c	
 ﾠreasons	
 ﾠ(no	
 ﾠ
outpa ent	
 ﾠclinic	
 ﾠvisits	
 ﾠduring	
 ﾠinclusion	
 ﾠperiod).	
 ﾠThese	
 ﾠpa ent	
 ﾠhad	
 ﾠ‘care	
 ﾠas	
 ﾠusual’,	
 ﾠconsis ng	
 ﾠ
of	
 ﾠan	
 ﾠoutpa ent	
 ﾠclinic	
 ﾠvisit	
 ﾠevery	
 ﾠ3	
 ﾠto	
 ﾠ6	
 ﾠmonths	
 ﾠwith	
 ﾠconcurrent	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements.	
 ﾠ
A	
 ﾠtotal	
 ﾠof	
 ﾠ61	
 ﾠpa ents	
 ﾠwere	
 ﾠasked	
 ﾠto	
 ﾠpar cipate	
 ﾠin	
 ﾠthe	
 ﾠphase	
 ﾠII	
 ﾠtrial,	
 ﾠof	
 ﾠwhom	
 ﾠ60	
 ﾠpa ents	
 ﾠ
consented	
 ﾠand	
 ﾠone	
 ﾠrefused.	
 ﾠTo	
 ﾠtest	
 ﾠthe	
 ﾠques onnaire	
 ﾠ2	
 ﾠpa ents	
 ﾠof	
 ﾠthis	
 ﾠgroup	
 ﾠwere	
 ﾠ
selected	
 ﾠto	
 ﾠtake	
 ﾠpart	
 ﾠin	
 ﾠan	
 ﾠinterview.	
 ﾠA	
 ﾠset	
 ﾠof	
 ﾠ138	
 ﾠques onnaires	
 ﾠwas	
 ﾠsent	
 ﾠto	
 ﾠthe	
 ﾠpa ents,	
 ﾠ
of	
 ﾠwhich	
 ﾠ58	
 ﾠto	
 ﾠthe	
 ﾠpa ents	
 ﾠof	
 ﾠthe	
 ﾠinterven on	
 ﾠgroup	
 ﾠand	
 ﾠ80	
 ﾠto	
 ﾠrespondents	
 ﾠof	
 ﾠthe	
 ﾠ
reference	
 ﾠgroup.	
 ﾠThe	
 ﾠques onnaires	
 ﾠwere	
 ﾠanalyzed	
 ﾠanonymously.
Ques onnaires
Apart	
 ﾠfrom	
 ﾠgeneral	
 ﾠdata	
 ﾠconcerning	
 ﾠsociodemographic	
 ﾠstatus	
 ﾠand	
 ﾠmedical	
 ﾠhistory,	
 ﾠin	
 ﾠthe	
 ﾠ
postal	
 ﾠques onnaire	
 ﾠthe	
 ﾠfollowing	
 ﾠtopics	
 ﾠwere	
 ﾠcovered:
A tudes	
 ﾠTowards	
 ﾠfollow-ﾭ‐up.	
 ﾠPa ents	
 ﾠwere	
 ﾠasked	
 ﾠto	
 ﾠﬁll	
 ﾠout	
 ﾠa	
 ﾠvalidated	
 ﾠ15-ﾭ‐item	
 ﾠ
ques onnaire	
 ﾠon	
 ﾠa tudes	
 ﾠtowards	
 ﾠfollow-ﾭ‐up	
 ﾠthat	
 ﾠhad	
 ﾠbeen	
 ﾠused	
 ﾠto	
 ﾠevaluate	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠ
of	
 ﾠcolorectal	
 ﾠcancer.3,	
 ﾠ7	
 ﾠThis	
 ﾠques onnaire	
 ﾠconsists	
 ﾠof	
 ﾠfour	
 ﾠsubscales:	
 ﾠcommunica on	
 ﾠ(with	
 ﾠ
the	
 ﾠphysician),	
 ﾠreassurance,	
 ﾠnervous	
 ﾠan cipa on,	
 ﾠand	
 ﾠspeciﬁc	
 ﾠperceived	
 ﾠdisadvantages	
 ﾠof	
 ﾠ
follow-ﾭ‐up.	
 ﾠFor	
 ﾠthe	
 ﾠcommunica on	
 ﾠand	
 ﾠthe	
 ﾠreassurance	
 ﾠscales,	
 ﾠa	
 ﾠhigher	
 ﾠscore	
 ﾠmeant	
 ﾠa	
 ﾠmore	
 ﾠ
posi ve	
 ﾠevalua on	
 ﾠ(range	
 ﾠ0-ﾭ‐100).	
 ﾠFor	
 ﾠthe	
 ﾠnervous	
 ﾠan cipa on	
 ﾠand	
 ﾠthe	
 ﾠdisadvantages	
 ﾠ
scales,	
 ﾠa	
 ﾠhigher	
 ﾠscore	
 ﾠmeant	
 ﾠmore	
 ﾠnega ve	
 ﾠeﬀects	
 ﾠ(range	
 ﾠ0-ﾭ‐100).	
 ﾠ
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 ﾠand	
 ﾠdepression	
 ﾠwere	
 ﾠexamined	
 ﾠby	
 ﾠthe	
 ﾠDutch	
 ﾠversion	
 ﾠof	
 ﾠthe	
 ﾠHospital	
 ﾠAnxiety	
 ﾠand	
 ﾠ
Depression	
 ﾠScale	
 ﾠ(HADS).18	
 ﾠWithin	
 ﾠthis	
 ﾠques onnaire	
 ﾠhigher	
 ﾠscores	
 ﾠmeant	
 ﾠmore	
 ﾠanxiety	
 ﾠ
and	
 ﾠmore	
 ﾠdepression.
Lerman	
 ﾠdeveloped	
 ﾠa	
 ﾠscale	
 ﾠto	
 ﾠmeasure	
 ﾠcancer	
 ﾠworries.19	
 ﾠIn	
 ﾠthis	
 ﾠstudy	
 ﾠwe	
 ﾠused	
 ﾠthe	
 ﾠDutch	
 ﾠ
version	
 ﾠof	
 ﾠthis	
 ﾠCancer	
 ﾠWorry	
 ﾠScale.	
 ﾠWithin	
 ﾠthis	
 ﾠques onnaire	
 ﾠpa ents	
 ﾠwith	
 ﾠhigher	
 ﾠscores	
 ﾠ
had	
 ﾠmore	
 ﾠcancer	
 ﾠworries.	
 ﾠ
Sa sfac on	
 ﾠwas	
 ﾠmeasured	
 ﾠby	
 ﾠa	
 ﾠques onnaire	
 ﾠspeciﬁcally	
 ﾠdesigned	
 ﾠfor	
 ﾠthis	
 ﾠstudy.	
 ﾠThis	
 ﾠ5-ﾭ‐
item	
 ﾠques onnaire	
 ﾠ(α	
 ﾠ=	
 ﾠ0,90)	
 ﾠwas	
 ﾠmeasured	
 ﾠby	
 ﾠa	
 ﾠ10-ﾭ‐point	
 ﾠscale	
 ﾠ(Table	
 ﾠ4).	
 ﾠThe	
 ﾠhigher	
 ﾠthe	
 ﾠ
score,	
 ﾠthe	
 ﾠmore	
 ﾠsa sﬁed	
 ﾠthe	
 ﾠpa ent	
 ﾠwas.
To	
 ﾠmeasure	
 ﾠpa ents’	
 ﾠpreferred	
 ﾠfollow-ﾭ‐up	
 ﾠprogram	
 ﾠpa ents	
 ﾠhad	
 ﾠto	
 ﾠdeclare	
 ﾠwhich	
 ﾠprogram	
 ﾠ
they	
 ﾠpreferred	
 ﾠthe	
 ﾠmost	
 ﾠand	
 ﾠwhich	
 ﾠprogram	
 ﾠthey	
 ﾠpreferred	
 ﾠthe	
 ﾠleast.	
 ﾠThe	
 ﾠpa ents	
 ﾠhad	
 ﾠthe	
 ﾠ
choice	
 ﾠbetween	
 ﾠ4	
 ﾠop ons;	
 ﾠ(1)	
 ﾠno	
 ﾠfollow-ﾭ‐up,	
 ﾠ(2)	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠphysician	
 ﾠevery	
 ﾠ3	
 ﾠto	
 ﾠ6	
 ﾠmonths	
 ﾠ
(the	
 ﾠcurrent	
 ﾠmode	
 ﾠof	
 ﾠthe	
 ﾠreference	
 ﾠgroup),	
 ﾠ(3)	
 ﾠevery	
 ﾠmonth	
 ﾠa	
 ﾠblood	
 ﾠtest	
 ﾠor	
 ﾠ(4)	
 ﾠevery	
 ﾠmonth	
 ﾠ
a	
 ﾠblood	
 ﾠtest	
 ﾠwith	
 ﾠevery	
 ﾠ6	
 ﾠmonths	
 ﾠto	
 ﾠevery	
 ﾠyear	
 ﾠa	
 ﾠvisit	
 ﾠto	
 ﾠthe	
 ﾠphysician	
 ﾠ(current	
 ﾠmode	
 ﾠof	
 ﾠthe	
 ﾠ
interven on	
 ﾠgroup).	
 ﾠA	
 ﾠhigher	
 ﾠscore	
 ﾠmeant	
 ﾠa	
 ﾠless	
 ﾠpreferred	
 ﾠop on	
 ﾠfor	
 ﾠfollow-ﾭ‐up	
 ﾠ(most	
 ﾠ
preferred	
 ﾠ=	
 ﾠ1	
 ﾠto	
 ﾠless	
 ﾠpreferred	
 ﾠ=	
 ﾠ4).	
 ﾠAddi onally,	
 ﾠpa ents	
 ﾠwere	
 ﾠasked	
 ﾠif	
 ﾠthey	
 ﾠwould	
 ﾠlike	
 ﾠto	
 ﾠ
know	
 ﾠwhen	
 ﾠthey	
 ﾠhave	
 ﾠrecurrences	
 ﾠeven	
 ﾠif	
 ﾠthey	
 ﾠare	
 ﾠasymptoma c	
 ﾠbut	
 ﾠcannot	
 ﾠbe	
 ﾠtreated.	
 ﾠ
The	
 ﾠhigher	
 ﾠthe	
 ﾠscore,	
 ﾠthe	
 ﾠmore	
 ﾠthe	
 ﾠpa ents	
 ﾠwould	
 ﾠlike	
 ﾠto	
 ﾠknow	
 ﾠif	
 ﾠthey	
 ﾠhave	
 ﾠrecurrent	
 ﾠ
disease.	
 ﾠThe	
 ﾠexact	
 ﾠques ons	
 ﾠabout	
 ﾠthe	
 ﾠsa sfac on	
 ﾠand	
 ﾠpreferences	
 ﾠof	
 ﾠpa ents	
 ﾠare	
 ﾠshown	
 ﾠ
in	
 ﾠthe	
 ﾠappendix.
The	
 ﾠcross-ﾭ‐sec onal	
 ﾠdesign	
 ﾠexists	
 ﾠof	
 ﾠques onnaires	
 ﾠwhich	
 ﾠwere	
 ﾠsent	
 ﾠto	
 ﾠthe	
 ﾠpa ents’	
 ﾠhomes.	
 ﾠ
The	
 ﾠques onnaires	
 ﾠwere	
 ﾠsent	
 ﾠat	
 ﾠa	
 ﾠrandom	
 ﾠ me,	
 ﾠnot	
 ﾠat	
 ﾠa	
 ﾠspeciﬁc	
 ﾠmoment	
 ﾠbefore	
 ﾠor	
 ﾠa er	
 ﾠa	
 ﾠ
follow-ﾭ‐up	
 ﾠappointment.	
 ﾠ
Data	
 ﾠanalysis
All	
 ﾠdata	
 ﾠwere	
 ﾠanalyzed	
 ﾠusing	
 ﾠSPSS	
 ﾠ(Sta s cal	
 ﾠPackage	
 ﾠof	
 ﾠthe	
 ﾠSocial	
 ﾠScience)	
 ﾠfor	
 ﾠWindows.	
 ﾠ	
 ﾠ
Descrip ve	
 ﾠsta s cs	
 ﾠwere	
 ﾠperformed	
 ﾠfor	
 ﾠall	
 ﾠvariables.	
 ﾠThe	
 ﾠdiﬀerences	
 ﾠin	
 ﾠpa ent	
 ﾠ
characteris cs	
 ﾠbetween	
 ﾠthe	
 ﾠtwo	
 ﾠstudy	
 ﾠgroups	
 ﾠwere	
 ﾠmeasured	
 ﾠby	
 ﾠthe	
 ﾠChi	
 ﾠsquare	
 ﾠtest	
 ﾠand	
 ﾠ
the	
 ﾠMann	
 ﾠWhitney	
 ﾠU	
 ﾠtest.	
 ﾠTo	
 ﾠasses	
 ﾠthe	
 ﾠscale-ﾭ‐diﬀerences	
 ﾠin	
 ﾠa tude	
 ﾠtowards	
 ﾠfollow-ﾭ‐up,	
 ﾠ
sa sfac on	
 ﾠand	
 ﾠeﬀects,	
 ﾠthe	
 ﾠsta s cal	
 ﾠprocedure	
 ﾠfor	
 ﾠone	
 ﾠway	
 ﾠANCOVA	
 ﾠwas	
 ﾠused.	
 ﾠ
Associa ons	
 ﾠbetween	
 ﾠpa ents’	
 ﾠpreferred	
 ﾠfollow-ﾭ‐up	
 ﾠand	
 ﾠa tudes	
 ﾠtowards	
 ﾠfollow-ﾭ‐up,	
 ﾠ
sa sfac on	
 ﾠand	
 ﾠeﬀects	
 ﾠwere	
 ﾠtested	
 ﾠusing	
 ﾠSpearman’s	
 ﾠrank-ﾭ‐order	
 ﾠcorrela on.	
 ﾠIt	
 ﾠwas	
 ﾠ
decided	
 ﾠto	
 ﾠinclude	
 ﾠgender	
 ﾠas	
 ﾠa	
 ﾠcovariate	
 ﾠin	
 ﾠall	
 ﾠsubsequent	
 ﾠanalyses	
 ﾠbecause	
 ﾠof	
 ﾠa	
 ﾠgroup	
 ﾠ
diﬀerence	
 ﾠa er	
 ﾠresponse	
 ﾠin	
 ﾠdivision	
 ﾠof	
 ﾠgender.	
 ﾠ
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The	
 ﾠresponse	
 ﾠrate	
 ﾠin	
 ﾠthe	
 ﾠinterven on	
 ﾠgroup	
 ﾠwas	
 ﾠ84%	
 ﾠ(49	
 ﾠout	
 ﾠof	
 ﾠ58)	
 ﾠand	
 ﾠin	
 ﾠthe	
 ﾠreference	
 ﾠ
group	
 ﾠ75%	
 ﾠ(60	
 ﾠout	
 ﾠof	
 ﾠ80).	
 ﾠThere	
 ﾠwere	
 ﾠsigniﬁcantly	
 ﾠmore	
 ﾠmales	
 ﾠthan	
 ﾠfemales	
 ﾠin	
 ﾠthe	
 ﾠ
interven on	
 ﾠgroup	
 ﾠ(79%	
 ﾠversus	
 ﾠ53%).	
 ﾠNo	
 ﾠsigniﬁcant	
 ﾠdiﬀerences	
 ﾠbetween	
 ﾠthe	
 ﾠgroups	
 ﾠwere	
 ﾠ
found	
 ﾠon	
 ﾠthe	
 ﾠother	
 ﾠdemographic	
 ﾠvariables	
 ﾠ(Table	
 ﾠ1).
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 ﾠ1:	
 ﾠPatient	
 ﾠcharacteristics
Interven on	
 ﾠgroup
n	
 ﾠ=	
 ﾠ49	
 ﾠ(%)
Reference	
 ﾠgroup
n=	
 ﾠ60	
 ﾠ	
 ﾠ(%)
p	
 ﾠ*
Average	
 ﾠage	
 ﾠ 67 67 n.s.
Number	
 ﾠof	
 ﾠmen 38	
 ﾠ(79) 30	
 ﾠ(53) 0.01
Composi on	
 ﾠof	
 ﾠthe	
 ﾠfamily
	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠLiving	
 ﾠalone
	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠLiving	
 ﾠtogether
	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠMarried
8	
 ﾠ(17)
2	
 ﾠ(4)
38	
 ﾠ(79)
7	
 ﾠ(13)
2	
 ﾠ(6)
45	
 ﾠ(82)
n.s.
Children
	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠNone
	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠYes	
 ﾠ<	
 ﾠ20	
 ﾠyears
	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠYes	
 ﾠ>	
 ﾠ20	
 ﾠyears
5	
 ﾠ(12)
4	
 ﾠ(9)
34	
 ﾠ(79)
12	
 ﾠ(23)
3(6)
37(71)
n.s.
Highest	
 ﾠeduca on
	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠPrimary	
 ﾠschool
	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ<	
 ﾠHigher	
 ﾠGeneral	
 ﾠ	
 ﾠSecondary	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ
	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠEduca on	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ
	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ>	
 ﾠPre-ﾭ‐University	
 ﾠEduca on
10	
 ﾠ(21)
29	
 ﾠ(62)
7	
 ﾠ(15)
10	
 ﾠ(18)
34	
 ﾠ(62)
11	
 ﾠ(20)
n.s.
Working 9(19) 8	
 ﾠ(14) n.s.
Co	
 ﾠmorbidity 18	
 ﾠ(39) 32	
 ﾠ(56) n.s.
*	
 ﾠChi	
 ﾠsquare	
 ﾠand	
 ﾠMann	
 ﾠWhitney	
 ﾠU	
 ﾠtest *	
 ﾠChi	
 ﾠsquare	
 ﾠand	
 ﾠMann	
 ﾠWhitney	
 ﾠU	
 ﾠtest *	
 ﾠChi	
 ﾠsquare	
 ﾠand	
 ﾠMann	
 ﾠWhitney	
 ﾠU	
 ﾠtest *	
 ﾠChi	
 ﾠsquare	
 ﾠand	
 ﾠMann	
 ﾠWhitney	
 ﾠU	
 ﾠtest
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 ﾠ2:	
 ﾠscale	
 ﾠ(and	
 ﾠitem	
 ﾠscores)	
 ﾠ	
 ﾠof	
 ﾠa tude,	
 ﾠsa sfac on,	
 ﾠpreference	
 ﾠand	
 ﾠ
eﬀects	
 ﾠ
A tude Interven on
n	
 ﾠ=	
 ﾠ47
Reference	
 ﾠ
n	
 ﾠ=	
 ﾠ56
p*
Reassurance	
 ﾠ(scale)
Percep on	
 ﾠof	
 ﾠreassurance
Reassurance	
 ﾠa er	
 ﾠfollow-ﾭ‐up
Advantages	
 ﾠoutweigh	
 ﾠdisadvantages	
 ﾠ
More	
 ﾠworries	
 ﾠwithout	
 ﾠfollow-ﾭ‐up
2.3
2.4
2.3
2.1
2.3
2.3
2.3
2.3
2.2
2.5
n.s.
Nervous	
 ﾠAn cipa on	
 ﾠ(scale)
Nervous	
 ﾠfor	
 ﾠfollow-ﾭ‐up
Bad	
 ﾠsleeping	
 ﾠbefore	
 ﾠfollow-ﾭ‐up
Postpone	
 ﾠplans	
 ﾠa er	
 ﾠfollow-ﾭ‐up
Dread	
 ﾠfollow-ﾭ‐up
Rather	
 ﾠless	
 ﾠfrequently	
 ﾠfollow-ﾭ‐up
0.4
0.7
0.3
0.5
0.4
0.3
0.6
0.9
0.6
0.7
0.7
0.2
n.s.
General	
 ﾠDisadvantages	
 ﾠ(scale)
Follow-ﾭ‐up	
 ﾠrather	
 ﾠat	
 ﾠGeneral	
 ﾠPrac  oner
Inves ga ons	
 ﾠburdensome	
 ﾠ
Is	
 ﾠfollow-ﾭ‐up	
 ﾠa	
 ﾠnega ve	
 ﾠreminder
0.3
0.1
0.2
0.6
0.5
0.2
0.3
0.9
n.s.
Communica on	
 ﾠ(scale)
Ask	
 ﾠabout	
 ﾠthings	
 ﾠat	
 ﾠfollow-ﾭ‐up
Discuss	
 ﾠma ers	
 ﾠof	
 ﾠconcern
Do	
 ﾠpeople	
 ﾠpay	
 ﾠa en on	
 ﾠto	
 ﾠyou
Do	
 ﾠphysicians	
 ﾠhave	
 ﾠenough	
 ﾠ me
2.3
2.1
2.3
2.5
2.4
2.3
2.2
2.2
2.5
2.2
n.s.
Sa sfac on	
 ﾠ(scale)
Sa sfac on	
 ﾠwith	
 ﾠfollow-ﾭ‐up
Sa sfac on	
 ﾠfrequency	
 ﾠfollow-ﾭ‐up
Sa sfac on	
 ﾠwith	
 ﾠdoctor-ﾭ‐pa ent	
 ﾠcontact
Suﬃcient	
 ﾠinforma on	
 ﾠabout	
 ﾠfollow-ﾭ‐up	
 ﾠprocedure
Suﬃcient	
 ﾠinforma on	
 ﾠduring	
 ﾠfollow-ﾭ‐up
8.8
8.8
8.9
9.0
8.6
8.5
8.3
8.4
8.1
8.6
8.1
8.2
0.02
Preference
Do	
 ﾠpa ents	
 ﾠwant	
 ﾠto	
 ﾠknow	
 ﾠif	
 ﾠthey	
 ﾠhave	
 ﾠrecurrences? 2.4 2.0 0.03
Eﬀects
Anxiety
Depression
Cancer	
 ﾠWorries
0.5
0.4
0.7
0.7
0.5
1.0
n.s.
n.s.
n.s.
*(p)	
 ﾠ=	
 ﾠscale	
 ﾠdiﬀerence	
 ﾠmeasured	
 ﾠby	
 ﾠOne	
 ﾠway	
 ﾠANOVA	
 ﾠwith	
 ﾠgender	
 ﾠas	
 ﾠa	
 ﾠcovariate *(p)	
 ﾠ=	
 ﾠscale	
 ﾠdiﬀerence	
 ﾠmeasured	
 ﾠby	
 ﾠOne	
 ﾠway	
 ﾠANOVA	
 ﾠwith	
 ﾠgender	
 ﾠas	
 ﾠa	
 ﾠcovariate *(p)	
 ﾠ=	
 ﾠscale	
 ﾠdiﬀerence	
 ﾠmeasured	
 ﾠby	
 ﾠOne	
 ﾠway	
 ﾠANOVA	
 ﾠwith	
 ﾠgender	
 ﾠas	
 ﾠa	
 ﾠcovariate *(p)	
 ﾠ=	
 ﾠscale	
 ﾠdiﬀerence	
 ﾠmeasured	
 ﾠby	
 ﾠOne	
 ﾠway	
 ﾠANOVA	
 ﾠwith	
 ﾠgender	
 ﾠas	
 ﾠa	
 ﾠcovariate
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No	
 ﾠsigniﬁcant	
 ﾠdiﬀerences	
 ﾠwere	
 ﾠfound	
 ﾠbetween	
 ﾠthe	
 ﾠtwo	
 ﾠstudy	
 ﾠgroups.	
 ﾠFrom	
 ﾠthe	
 ﾠoutcomes	
 ﾠ
in	
 ﾠTable	
 ﾠ2	
 ﾠit	
 ﾠcan	
 ﾠbe	
 ﾠdeduced	
 ﾠthat	
 ﾠthe	
 ﾠmajority	
 ﾠof	
 ﾠthe	
 ﾠpa ents	
 ﾠin	
 ﾠboth	
 ﾠstudy	
 ﾠgroups	
 ﾠfelt	
 ﾠ
rather	
 ﾠreassured	
 ﾠby	
 ﾠtheir	
 ﾠown	
 ﾠfollow-ﾭ‐up	
 ﾠprogram,	
 ﾠthe	
 ﾠinterven on	
 ﾠgroup	
 ﾠexperienced	
 ﾠless	
 ﾠ
nervous	
 ﾠan cipa on	
 ﾠin	
 ﾠcomparison	
 ﾠto	
 ﾠthe	
 ﾠpa ents	
 ﾠin	
 ﾠthe	
 ﾠreference	
 ﾠgroup	
 ﾠand	
 ﾠthe	
 ﾠ
reference	
 ﾠgroup	
 ﾠreported	
 ﾠmore	
 ﾠdisadvantages	
 ﾠin	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠprogram.	
 ﾠPa ents	
 ﾠwere	
 ﾠ
moderately	
 ﾠposi ve	
 ﾠabout	
 ﾠthe	
 ﾠcommunica on	
 ﾠwith	
 ﾠthe	
 ﾠphysician.	
 ﾠSummarizing,	
 ﾠboth	
 ﾠstudy	
 ﾠ
groups	
 ﾠreported	
 ﾠa	
 ﾠrather	
 ﾠposi ve	
 ﾠa tude	
 ﾠtowards	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠprogram.	
 ﾠ
Sa sfac on	
 ﾠand	
 ﾠpreferences
The	
 ﾠinterven on	
 ﾠgroup	
 ﾠhad	
 ﾠsigniﬁcant	
 ﾠhigher	
 ﾠscores	
 ﾠin	
 ﾠevery	
 ﾠseparate	
 ﾠitem	
 ﾠof	
 ﾠthe	
 ﾠ
sa sfac on	
 ﾠscale	
 ﾠin	
 ﾠcomparison	
 ﾠto	
 ﾠthe	
 ﾠreference	
 ﾠgroup	
 ﾠ(p=0.02)	
 ﾠ(table	
 ﾠ2).	
 ﾠPa ents	
 ﾠin	
 ﾠthe	
 ﾠ
interven on	
 ﾠgroup	
 ﾠwould	
 ﾠmore	
 ﾠo en	
 ﾠlike	
 ﾠto	
 ﾠhave	
 ﾠthe	
 ﾠknowledge	
 ﾠof	
 ﾠthe	
 ﾠpresence	
 ﾠof	
 ﾠ
recurrent	
 ﾠdisease	
 ﾠin	
 ﾠcomparison	
 ﾠto	
 ﾠthe	
 ﾠpa ents	
 ﾠin	
 ﾠthe	
 ﾠreference	
 ﾠgroup,	
 ﾠeven	
 ﾠif	
 ﾠthere	
 ﾠwould	
 ﾠ
be	
 ﾠno	
 ﾠcura ve	
 ﾠtreatment	
 ﾠop ons;	
 ﾠthis	
 ﾠdiﬀerence	
 ﾠwas	
 ﾠsigniﬁcant	
 ﾠ(p=0.03)	
 ﾠ(table	
 ﾠ2).	
 ﾠ
Eﬀects
No	
 ﾠsigniﬁcant	
 ﾠdiﬀerences	
 ﾠwere	
 ﾠfound	
 ﾠbetween	
 ﾠinterven on	
 ﾠand	
 ﾠreference	
 ﾠgroup	
 ﾠ
concerning	
 ﾠanxiety,	
 ﾠdepression	
 ﾠand	
 ﾠcancer	
 ﾠworries	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠ(table	
 ﾠ2).	
 ﾠThe	
 ﾠmajority	
 ﾠof	
 ﾠ
the	
 ﾠpa ent	
 ﾠgroups	
 ﾠreported	
 ﾠsomewhat	
 ﾠor	
 ﾠno	
 ﾠanxiety.	
 ﾠDepression	
 ﾠwas	
 ﾠpresent	
 ﾠin	
 ﾠonly	
 ﾠa	
 ﾠ
minority	
 ﾠof	
 ﾠthe	
 ﾠpa ents	
 ﾠwith	
 ﾠa	
 ﾠdiﬀerence	
 ﾠin	
 ﾠoccurrence	
 ﾠfavouring	
 ﾠthe	
 ﾠinterven on	
 ﾠgroup.	
 ﾠ
More	
 ﾠpa ents	
 ﾠin	
 ﾠthe	
 ﾠreference	
 ﾠgroup	
 ﾠreported	
 ﾠo en,	
 ﾠto	
 ﾠalmost	
 ﾠalways,	
 ﾠhaving	
 ﾠcancer	
 ﾠ
worries,	
 ﾠin	
 ﾠcomparison	
 ﾠto	
 ﾠthe	
 ﾠinterven on	
 ﾠgroup	
 ﾠ(P	
 ﾠ=	
 ﾠ0,04).	
 ﾠ
Pa ents	
 ﾠpreferred	
 ﾠop on	
 ﾠfor	
 ﾠfollow-ﾭ‐up
In	
 ﾠthe	
 ﾠinterven on	
 ﾠgroup	
 ﾠthe	
 ﾠmajority	
 ﾠchose	
 ﾠfor	
 ﾠtheir	
 ﾠcurrent	
 ﾠmode	
 ﾠ(monthly	
 ﾠblood	
 ﾠtests	
 ﾠ
and	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠdoctor	
 ﾠevery	
 ﾠ6	
 ﾠto	
 ﾠ12	
 ﾠmonths).	
 ﾠIn	
 ﾠthe	
 ﾠreference	
 ﾠgroup	
 ﾠabout	
 ﾠhalf	
 ﾠof	
 ﾠthe	
 ﾠ
respondents	
 ﾠpreferred	
 ﾠtheir	
 ﾠpresent	
 ﾠmode	
 ﾠ(3-ﾭ‐6	
 ﾠmonthly	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠphysician).	
 ﾠPa ents	
 ﾠ
had	
 ﾠthe	
 ﾠop on	
 ﾠto	
 ﾠpoint	
 ﾠout	
 ﾠtheir	
 ﾠsecond	
 ﾠpreferred	
 ﾠchoice	
 ﾠfor	
 ﾠa	
 ﾠfollow-ﾭ‐up	
 ﾠprogram.	
 ﾠSome	
 ﾠof	
 ﾠ
the	
 ﾠpa ents	
 ﾠonly	
 ﾠdeclared	
 ﾠtheir	
 ﾠﬁrst	
 ﾠchoice;	
 ﾠtherefore	
 ﾠthe	
 ﾠnumber	
 ﾠof	
 ﾠcases	
 ﾠdiﬀered	
 ﾠwithin	
 ﾠ
the	
 ﾠﬁrst	
 ﾠand	
 ﾠsecond	
 ﾠchoice.	
 ﾠMore	
 ﾠthan	
 ﾠhalf	
 ﾠof	
 ﾠthe	
 ﾠpa ents	
 ﾠin	
 ﾠthe	
 ﾠinterven on	
 ﾠgroup	
 ﾠchose	
 ﾠ
the	
 ﾠop on	
 ﾠwith	
 ﾠthe	
 ﾠmonthly	
 ﾠblood	
 ﾠtest	
 ﾠwithout	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠphysician.	
 ﾠThe	
 ﾠpa ents	
 ﾠin	
 ﾠthe	
 ﾠ
reference	
 ﾠgroup	
 ﾠchose	
 ﾠvery	
 ﾠdiversely	
 ﾠfor	
 ﾠtheir	
 ﾠsecond	
 ﾠchoice.	
 ﾠThe	
 ﾠleast	
 ﾠa rac ve	
 ﾠop on	
 ﾠ
was	
 ﾠfollow-ﾭ‐up	
 ﾠwithout	
 ﾠan	
 ﾠestablished	
 ﾠfollow-ﾭ‐up	
 ﾠprogram.
98Associa ons	
 ﾠin	
 ﾠpreference	
 ﾠfor	
 ﾠa	
 ﾠfollow-ﾭ‐up	
 ﾠprogram
A	
 ﾠstronger	
 ﾠpreference	
 ﾠfor	
 ﾠthe	
 ﾠintensive	
 ﾠfollow-ﾭ‐up	
 ﾠwas	
 ﾠfound	
 ﾠamong	
 ﾠthe	
 ﾠpa ents	
 ﾠin	
 ﾠthe	
 ﾠ
reference	
 ﾠgroup	
 ﾠin	
 ﾠcase	
 ﾠthey	
 ﾠhad	
 ﾠhigher	
 ﾠscores	
 ﾠfor	
 ﾠnervous	
 ﾠan cipa on	
 ﾠ(table	
 ﾠ4).	
 ﾠPa ents	
 ﾠ
in	
 ﾠthe	
 ﾠinterven on	
 ﾠgroup	
 ﾠwith	
 ﾠa	
 ﾠlower	
 ﾠscore	
 ﾠfor	
 ﾠsa sfac on	
 ﾠpreferred	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠ
program	
 ﾠwith	
 ﾠcontact	
 ﾠwith	
 ﾠthe	
 ﾠphysician.	
 ﾠIn	
 ﾠthe	
 ﾠreference	
 ﾠgroup	
 ﾠa	
 ﾠlower	
 ﾠscore	
 ﾠon	
 ﾠ
sa sfac on	
 ﾠmeant	
 ﾠa	
 ﾠhigher	
 ﾠpreference	
 ﾠfor	
 ﾠtheir	
 ﾠcurrent	
 ﾠmode.	
 ﾠPa ents	
 ﾠin	
 ﾠthe	
 ﾠinterven on	
 ﾠ
group	
 ﾠwith	
 ﾠhigher	
 ﾠscores	
 ﾠon	
 ﾠdepression	
 ﾠhad	
 ﾠa	
 ﾠhigher	
 ﾠpreference	
 ﾠfor	
 ﾠthe	
 ﾠmost	
 ﾠintensive	
 ﾠ
follow-ﾭ‐up	
 ﾠprogram.	
 ﾠPa ents	
 ﾠin	
 ﾠthe	
 ﾠreference	
 ﾠgroup	
 ﾠwith	
 ﾠhigher	
 ﾠscores	
 ﾠfor	
 ﾠdepression	
 ﾠand	
 ﾠ
cancer	
 ﾠworries	
 ﾠhad	
 ﾠa	
 ﾠstronger	
 ﾠpreference	
 ﾠfor	
 ﾠthe	
 ﾠmost	
 ﾠintensive	
 ﾠfollow-ﾭ‐up.	
 ﾠPa ents	
 ﾠin	
 ﾠthe	
 ﾠ
reference	
 ﾠgroup	
 ﾠwith	
 ﾠhigher	
 ﾠscores	
 ﾠfor	
 ﾠanxiety,	
 ﾠdepression	
 ﾠand	
 ﾠcancer	
 ﾠworries	
 ﾠeven	
 ﾠhad	
 ﾠa	
 ﾠ
stronger	
 ﾠpreference	
 ﾠfor	
 ﾠthe	
 ﾠmonthly	
 ﾠblood	
 ﾠtest,	
 ﾠwithout	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠphysician.	
 ﾠThey	
 ﾠopted	
 ﾠ
less	
 ﾠfor	
 ﾠtheir	
 ﾠcurrent	
 ﾠmode.
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 ﾠ3.	
 ﾠPreferred	
 ﾠoptions	
 ﾠfor	
 ﾠfollow-ﾭ‐up
Interven on	
 ﾠgroup Interven on	
 ﾠgroup Reference	
 ﾠgroup Reference	
 ﾠgroup
First	
 ﾠchoice
n=49	
 ﾠ(%)
Second	
 ﾠchoice
n=37	
 ﾠ(%)
First	
 ﾠchoice
n=59	
 ﾠ(%)
Second	
 ﾠchoice
n=42	
 ﾠ(%)
Most	
 ﾠintensive	
 ﾠfollow-ﾭ‐up	
 ﾠ 33	
 ﾠ(67) 5	
 ﾠ(14) 20	
 ﾠ(34) 13	
 ﾠ(22)
Intensive	
 ﾠfollow-ﾭ‐up	
 ﾠ 6	
 ﾠ(12) 23	
 ﾠ(62) 4	
 ﾠ(7) 14	
 ﾠ(24)
Less	
 ﾠintensive	
 ﾠfollow-ﾭ‐up	
 ﾠ 8	
 ﾠ(16) 8	
 ﾠ(22) 32	
 ﾠ(54) 10	
 ﾠ(17)
No	
 ﾠfollow-ﾭ‐up 2	
 ﾠ(4) 1	
 ﾠ(3) 3	
 ﾠ(5) 5	
 ﾠ(8)
Most	
 ﾠintensive	
 ﾠfollow-ﾭ‐up:	
 ﾠmonthly	
 ﾠblood	
 ﾠtests	
 ﾠ+	
 ﾠ6	
 ﾠmonthly	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠphysician
Intensive	
 ﾠfollow-ﾭ‐up:	
 ﾠmonthly	
 ﾠblood	
 ﾠtests
Less	
 ﾠintensive	
 ﾠfollow-ﾭ‐up:	
 ﾠ3-ﾭ‐6	
 ﾠmonthly	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠphysician
Most	
 ﾠintensive	
 ﾠfollow-ﾭ‐up:	
 ﾠmonthly	
 ﾠblood	
 ﾠtests	
 ﾠ+	
 ﾠ6	
 ﾠmonthly	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠphysician
Intensive	
 ﾠfollow-ﾭ‐up:	
 ﾠmonthly	
 ﾠblood	
 ﾠtests
Less	
 ﾠintensive	
 ﾠfollow-ﾭ‐up:	
 ﾠ3-ﾭ‐6	
 ﾠmonthly	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠphysician
Most	
 ﾠintensive	
 ﾠfollow-ﾭ‐up:	
 ﾠmonthly	
 ﾠblood	
 ﾠtests	
 ﾠ+	
 ﾠ6	
 ﾠmonthly	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠphysician
Intensive	
 ﾠfollow-ﾭ‐up:	
 ﾠmonthly	
 ﾠblood	
 ﾠtests
Less	
 ﾠintensive	
 ﾠfollow-ﾭ‐up:	
 ﾠ3-ﾭ‐6	
 ﾠmonthly	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠphysician
Most	
 ﾠintensive	
 ﾠfollow-ﾭ‐up:	
 ﾠmonthly	
 ﾠblood	
 ﾠtests	
 ﾠ+	
 ﾠ6	
 ﾠmonthly	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠphysician
Intensive	
 ﾠfollow-ﾭ‐up:	
 ﾠmonthly	
 ﾠblood	
 ﾠtests
Less	
 ﾠintensive	
 ﾠfollow-ﾭ‐up:	
 ﾠ3-ﾭ‐6	
 ﾠmonthly	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠphysician
Most	
 ﾠintensive	
 ﾠfollow-ﾭ‐up:	
 ﾠmonthly	
 ﾠblood	
 ﾠtests	
 ﾠ+	
 ﾠ6	
 ﾠmonthly	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠphysician
Intensive	
 ﾠfollow-ﾭ‐up:	
 ﾠmonthly	
 ﾠblood	
 ﾠtests
Less	
 ﾠintensive	
 ﾠfollow-ﾭ‐up:	
 ﾠ3-ﾭ‐6	
 ﾠmonthly	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠphysician
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 ﾠ4.	
 ﾠ	
 ﾠSpearman’s	
 ﾠRho	
 ﾠcorrelation	
 ﾠbetween	
 ﾠpreferences	
 ﾠand	
 ﾠattitude	
 ﾠ
towards	
 ﾠfollow-ﾭ‐up,	
 ﾠsatisfaction	
 ﾠand	
 ﾠeffects
A tude
Interven on	
 ﾠgroup	
 ﾠ(n	
 ﾠ=	
 ﾠ49) Interven on	
 ﾠgroup	
 ﾠ(n	
 ﾠ=	
 ﾠ49) Interven on	
 ﾠgroup	
 ﾠ(n	
 ﾠ=	
 ﾠ49) Reference	
 ﾠGroup	
 ﾠ(n	
 ﾠ=	
 ﾠ60) Reference	
 ﾠGroup	
 ﾠ(n	
 ﾠ=	
 ﾠ60) Reference	
 ﾠGroup	
 ﾠ(n	
 ﾠ=	
 ﾠ60)
A tude Most	
 ﾠint.	
 ﾠ Int. Less	
 ﾠint. Most	
 ﾠint.	
 ﾠ Int. Less	
 ﾠint.
Reassurance -ﾭ‐0.28 -ﾭ‐0.05 0.24 0.13 -ﾭ‐0.20 0.08
Nervous	
 ﾠan cipa on -ﾭ‐0.18 0.06 0.28 -ﾭ‐0.14 -ﾭ‐0.32* 0.26
General	
 ﾠdisadvantages -ﾭ‐0.05 0.09 -ﾭ‐0.07 -ﾭ‐0.15 -ﾭ‐0.21 0.13
Communica on -ﾭ‐0.12 0.21 0.12 0.18 0.28 -ﾭ‐0.22
Sa sfac on -ﾭ‐0.23 0.32* 0.04 0.12 0.26 0.31*
Anxiety -ﾭ‐0.08 -ﾭ‐0.07 -ﾭ‐0.16 -ﾭ‐0.27 -ﾭ‐0.42** 0.33*
Depression 0.13 0.10 0.32* -ﾭ‐0.35* -ﾭ‐0.52** 0.39**
Cancer	
 ﾠWorries -ﾭ‐0.19 -ﾭ‐0.08 0.05 -ﾭ‐0.31* -ﾭ‐0.48** 0.41**
Int.:	
 ﾠintensive
*.	
 ﾠCorrela on	
 ﾠis	
 ﾠsigniﬁcant	
 ﾠat	
 ﾠthe	
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 ﾠand	
 ﾠconclusion
This	
 ﾠstudy	
 ﾠwas	
 ﾠthe	
 ﾠﬁrst	
 ﾠwhich	
 ﾠmeasured	
 ﾠthe	
 ﾠeﬀects	
 ﾠof	
 ﾠan	
 ﾠintensive	
 ﾠfollow-ﾭ‐up	
 ﾠprogram	
 ﾠ
’from	
 ﾠa	
 ﾠdistance’;	
 ﾠthe	
 ﾠmain	
 ﾠdiﬀerence	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠbetween	
 ﾠthe	
 ﾠtwo	
 ﾠgroups	
 ﾠwas	
 ﾠthe	
 ﾠ
frequency	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements,	
 ﾠfrom	
 ﾠwhich	
 ﾠthe	
 ﾠresults	
 ﾠwere	
 ﾠcommunicated	
 ﾠby	
 ﾠ
le er	
 ﾠinstead	
 ﾠof	
 ﾠin	
 ﾠdirect	
 ﾠcommunica on	
 ﾠwith	
 ﾠthe	
 ﾠphysician.	
 ﾠOnly	
 ﾠthe	
 ﾠlevel	
 ﾠof	
 ﾠsa sfac on	
 ﾠ
diﬀered	
 ﾠsigniﬁcantly,	
 ﾠfavouring	
 ﾠthe	
 ﾠinterven on	
 ﾠgroup	
 ﾠ(p	
 ﾠ=	
 ﾠ0.02).
Pa ents	
 ﾠdid	
 ﾠnot	
 ﾠexperience	
 ﾠmany	
 ﾠnega ve	
 ﾠaspects	
 ﾠof	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠprogram.	
 ﾠAs	
 ﾠin	
 ﾠother	
 ﾠ
studies,3,	
 ﾠ5,	
 ﾠ7	
 ﾠpa ents	
 ﾠfelt	
 ﾠreassured	
 ﾠby	
 ﾠregular	
 ﾠfollow-ﾭ‐up.	
 ﾠIt	
 ﾠis	
 ﾠhowever	
 ﾠreasonable	
 ﾠthat	
 ﾠ
pa ents	
 ﾠhave	
 ﾠposi ve	
 ﾠfeelings	
 ﾠtowards	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠprogram.	
 ﾠThey	
 ﾠare	
 ﾠo en	
 ﾠgrateful	
 ﾠfor	
 ﾠ
the	
 ﾠcura ve	
 ﾠtreatment	
 ﾠand	
 ﾠhave	
 ﾠposi ve	
 ﾠbeliefs	
 ﾠin	
 ﾠthe	
 ﾠeﬃcacy	
 ﾠof	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠprogram.	
 ﾠ
This	
 ﾠis	
 ﾠeven	
 ﾠmore	
 ﾠso	
 ﾠbecause	
 ﾠall	
 ﾠpa ents	
 ﾠwere	
 ﾠtreated	
 ﾠwith	
 ﾠcura ve	
 ﾠintent	
 ﾠand	
 ﾠthe	
 ﾠ
majority	
 ﾠof	
 ﾠthe	
 ﾠpa ents	
 ﾠreceived	
 ﾠa	
 ﾠposi ve	
 ﾠresult	
 ﾠof	
 ﾠthe	
 ﾠmedical	
 ﾠtests	
 ﾠup	
 ﾠun l	
 ﾠnow.	
 ﾠThere	
 ﾠ
were	
 ﾠfew	
 ﾠpa ents	
 ﾠwith	
 ﾠsuspicion	
 ﾠon	
 ﾠor	
 ﾠdiagnosed	
 ﾠrecurrent	
 ﾠdisease	
 ﾠduring	
 ﾠthe	
 ﾠstudy	
 ﾠ
period.	
 ﾠWhether	
 ﾠthis	
 ﾠconcerned	
 ﾠpa ents	
 ﾠthat	
 ﾠreturned	
 ﾠthe	
 ﾠques onnaire	
 ﾠis	
 ﾠnot	
 ﾠknown,	
 ﾠ
because	
 ﾠof	
 ﾠthe	
 ﾠanonymous	
 ﾠprocessing	
 ﾠof	
 ﾠthe	
 ﾠques onnaires.	
 ﾠThe	
 ﾠposi ve	
 ﾠfeelings	
 ﾠtowards	
 ﾠ
follow-ﾭ‐up	
 ﾠdoes	
 ﾠcause	
 ﾠdiﬃculty	
 ﾠin	
 ﾠﬁnding	
 ﾠmore	
 ﾠop mal	
 ﾠstrategies	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠprograms,	
 ﾠ
because	
 ﾠdiﬀerences	
 ﾠwill	
 ﾠbe	
 ﾠless	
 ﾠpronounced.20	
 ﾠHowever,	
 ﾠalthough	
 ﾠtaking	
 ﾠthis	
 ﾠeﬀect	
 ﾠinto	
 ﾠ
account	
 ﾠis	
 ﾠimportant	
 ﾠin	
 ﾠdesigning	
 ﾠnew	
 ﾠfollow-ﾭ‐up	
 ﾠstrategies,	
 ﾠﬁnding	
 ﾠa	
 ﾠmore	
 ﾠop mal	
 ﾠ
approach	
 ﾠwas	
 ﾠnot	
 ﾠthe	
 ﾠaim	
 ﾠof	
 ﾠthis	
 ﾠstudy.
Pa ents	
 ﾠwho	
 ﾠsuﬀered	
 ﾠfrom	
 ﾠmore	
 ﾠanxiety,	
 ﾠdepression	
 ﾠand	
 ﾠcancer	
 ﾠworries	
 ﾠpreferred	
 ﾠa	
 ﾠmore	
 ﾠ
intensive	
 ﾠfollow-ﾭ‐up	
 ﾠprogram,	
 ﾠwhich	
 ﾠis	
 ﾠin	
 ﾠagreement	
 ﾠwith	
 ﾠthe	
 ﾠﬁnding	
 ﾠthat	
 ﾠpa ents	
 ﾠwho	
 ﾠ
have	
 ﾠmore	
 ﾠdistress	
 ﾠneed	
 ﾠmore	
 ﾠreassurance.21	
 ﾠThe	
 ﾠlevel	
 ﾠof	
 ﾠanxiety,	
 ﾠdepression	
 ﾠand	
 ﾠcancer	
 ﾠ
worries,	
 ﾠand	
 ﾠa tude	
 ﾠtowards	
 ﾠfollow	
 ﾠup	
 ﾠhowever	
 ﾠdid	
 ﾠnot	
 ﾠdiﬀer	
 ﾠbetween	
 ﾠboth	
 ﾠgroups,	
 ﾠso	
 ﾠ
this	
 ﾠeﬀect	
 ﾠcould	
 ﾠnot	
 ﾠbe	
 ﾠconﬁrmed	
 ﾠin	
 ﾠthese	
 ﾠstudy	
 ﾠresults.	
 ﾠIntensive	
 ﾠfollow-ﾭ‐up	
 ﾠmay	
 ﾠlead	
 ﾠto	
 ﾠ
less	
 ﾠinstead	
 ﾠof	
 ﾠmore	
 ﾠdistress,	
 ﾠwhich	
 ﾠmay	
 ﾠbe	
 ﾠthe	
 ﾠreason	
 ﾠfor	
 ﾠthe	
 ﾠhigher	
 ﾠpa ents’	
 ﾠsa sfac on	
 ﾠ
in	
 ﾠthe	
 ﾠinterven on	
 ﾠgroup.	
 ﾠ
Interven on	
 ﾠgroup	
 ﾠpa ents	
 ﾠmore	
 ﾠo en	
 ﾠreported	
 ﾠa	
 ﾠpreference	
 ﾠfor	
 ﾠknowing	
 ﾠthe	
 ﾠpresence	
 ﾠof	
 ﾠ
recurrent	
 ﾠdisease,	
 ﾠeven	
 ﾠwhen	
 ﾠno	
 ﾠtherapeu c	
 ﾠop ons	
 ﾠexisted.	
 ﾠThis	
 ﾠmay	
 ﾠhave	
 ﾠbeen	
 ﾠcaused	
 ﾠ
by	
 ﾠthe	
 ﾠawareness	
 ﾠof	
 ﾠpossible	
 ﾠrecurrent	
 ﾠdisease	
 ﾠthrough	
 ﾠthe	
 ﾠstudy	
 ﾠinforma on	
 ﾠin	
 ﾠthe	
 ﾠ
interven on	
 ﾠgroup.	
 ﾠMost	
 ﾠpa ents	
 ﾠ(67%)	
 ﾠpreferred	
 ﾠtheir	
 ﾠcurrent	
 ﾠfollow-ﾭ‐up	
 ﾠprogram,	
 ﾠ
reﬂec ng	
 ﾠtheir	
 ﾠgeneral	
 ﾠsa sfac on	
 ﾠwith	
 ﾠtheir	
 ﾠfollow-ﾭ‐up.	
 ﾠThe	
 ﾠmajority	
 ﾠof	
 ﾠthe	
 ﾠinterven on	
 ﾠ
pa ents	
 ﾠ(62%)	
 ﾠhad	
 ﾠa	
 ﾠsecond	
 ﾠpreferred	
 ﾠop on	
 ﾠfor	
 ﾠthe	
 ﾠmonthly	
 ﾠblood	
 ﾠtests	
 ﾠwith	
 ﾠless	
 ﾠcontact	
 ﾠ
with	
 ﾠthe	
 ﾠphysician.	
 ﾠThe	
 ﾠcommunica on	
 ﾠwith	
 ﾠthe	
 ﾠphysician	
 ﾠwas	
 ﾠreported	
 ﾠas	
 ﾠmoderately	
 ﾠ
101posi ve.	
 ﾠThe	
 ﾠoutpa ent	
 ﾠclinic	
 ﾠvisit	
 ﾠand	
 ﾠcontact	
 ﾠwith	
 ﾠthe	
 ﾠphysician	
 ﾠseem	
 ﾠto	
 ﾠbe	
 ﾠless	
 ﾠ
important	
 ﾠthan	
 ﾠop mal	
 ﾠoncological	
 ﾠscreening	
 ﾠto	
 ﾠthe	
 ﾠpa ents.	
 ﾠ
A	
 ﾠlimita on	
 ﾠof	
 ﾠthe	
 ﾠpresent	
 ﾠstudy	
 ﾠis	
 ﾠthat	
 ﾠpa ents	
 ﾠwere	
 ﾠnot	
 ﾠassigned	
 ﾠto	
 ﾠone	
 ﾠof	
 ﾠthe	
 ﾠstudy	
 ﾠ
groups	
 ﾠin	
 ﾠa	
 ﾠrandomized	
 ﾠcontrolled	
 ﾠmanner.	
 ﾠHowever	
 ﾠthe	
 ﾠinclusion	
 ﾠwas	
 ﾠnear	
 ﾠrandom	
 ﾠby	
 ﾠthe	
 ﾠ
chance	
 ﾠof	
 ﾠhaving	
 ﾠan	
 ﾠoutpa ent	
 ﾠclinic	
 ﾠvisit	
 ﾠin	
 ﾠthe	
 ﾠinclusion	
 ﾠperiod	
 ﾠ(which	
 ﾠlasted	
 ﾠ3	
 ﾠmonths)	
 ﾠ
and	
 ﾠall	
 ﾠbut	
 ﾠone	
 ﾠof	
 ﾠthe	
 ﾠasked	
 ﾠpa ents	
 ﾠagreed	
 ﾠto	
 ﾠpar cipate	
 ﾠin	
 ﾠthe	
 ﾠtrial.	
 ﾠPa ents	
 ﾠfrom	
 ﾠthe	
 ﾠ
experimental	
 ﾠgroup	
 ﾠmight	
 ﾠhave	
 ﾠbeen	
 ﾠslightly	
 ﾠmore	
 ﾠposi ve	
 ﾠdue	
 ﾠto	
 ﾠfact	
 ﾠthat	
 ﾠthey	
 ﾠwere	
 ﾠ
invited	
 ﾠto	
 ﾠpar cipate	
 ﾠin	
 ﾠthis	
 ﾠstudy	
 ﾠ(Hawthorne	
 ﾠeﬀect).	
 ﾠThe	
 ﾠmore	
 ﾠposi ve	
 ﾠexperience	
 ﾠof	
 ﾠthe	
 ﾠ
interven on	
 ﾠgroup	
 ﾠmay	
 ﾠalso	
 ﾠhave	
 ﾠbeen	
 ﾠdue	
 ﾠto	
 ﾠthe	
 ﾠexplicit	
 ﾠreassurance	
 ﾠthat	
 ﾠpa ents	
 ﾠcould	
 ﾠ
contact	
 ﾠthe	
 ﾠphysician	
 ﾠin	
 ﾠbetween	
 ﾠvisits	
 ﾠwhen	
 ﾠques ons	
 ﾠor	
 ﾠworries	
 ﾠexisted.	
 ﾠThis	
 ﾠreassurance	
 ﾠ
was	
 ﾠnot	
 ﾠalways	
 ﾠexplicitly	
 ﾠgiven	
 ﾠto	
 ﾠthe	
 ﾠpa ents	
 ﾠin	
 ﾠthe	
 ﾠreference	
 ﾠgroup,	
 ﾠpossibly	
 ﾠcausing	
 ﾠbias.	
 ﾠ
Important	
 ﾠissues	
 ﾠin	
 ﾠthis	
 ﾠnew	
 ﾠtype	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠare	
 ﾠadequate	
 ﾠinforma on	
 ﾠon	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠ
program	
 ﾠand	
 ﾠthe	
 ﾠaccessibility	
 ﾠof	
 ﾠthe	
 ﾠoutpa ent	
 ﾠclinic	
 ﾠin	
 ﾠcase	
 ﾠof	
 ﾠworries	
 ﾠor	
 ﾠques ons.	
 ﾠThe	
 ﾠ
possibility	
 ﾠfor	
 ﾠintermi ent	
 ﾠappointments	
 ﾠon	
 ﾠthe	
 ﾠoutpa ent	
 ﾠclinic	
 ﾠfor	
 ﾠthe	
 ﾠpa ents	
 ﾠin	
 ﾠthe	
 ﾠ
interven on	
 ﾠgroup,	
 ﾠhas	
 ﾠbarely	
 ﾠbeen	
 ﾠused	
 ﾠduring	
 ﾠthe	
 ﾠtrial	
 ﾠand	
 ﾠis	
 ﾠtherefore	
 ﾠlogis cally	
 ﾠ
feasible.	
 ﾠSeveral	
 ﾠpa ents	
 ﾠexpressed	
 ﾠthe	
 ﾠimportance	
 ﾠof	
 ﾠ mely	
 ﾠand	
 ﾠpredictable	
 ﾠfeedback	
 ﾠon	
 ﾠ
test	
 ﾠresults	
 ﾠand	
 ﾠdirect	
 ﾠcontact	
 ﾠwith	
 ﾠthe	
 ﾠphysician	
 ﾠby	
 ﾠphone	
 ﾠin	
 ﾠcase	
 ﾠof	
 ﾠworrisome	
 ﾠﬁndings	
 ﾠof	
 ﾠ
the	
 ﾠblood	
 ﾠtests.	
 ﾠSignalling	
 ﾠand	
 ﾠprocessing	
 ﾠof	
 ﾠtest	
 ﾠresults	
 ﾠand	
 ﾠrepor ng	
 ﾠto	
 ﾠthe	
 ﾠpa ent	
 ﾠshould	
 ﾠ
therefore	
 ﾠbe	
 ﾠ ghtly	
 ﾠorganized,	
 ﾠpreferably	
 ﾠwith	
 ﾠan	
 ﾠautomated	
 ﾠsupport	
 ﾠsystem.
Follow-ﾭ‐up	
 ﾠprograms	
 ﾠin	
 ﾠitself	
 ﾠhave	
 ﾠa	
 ﾠposi ve	
 ﾠeﬀect	
 ﾠon	
 ﾠreassurance	
 ﾠand	
 ﾠremain	
 ﾠimportant	
 ﾠ
for	
 ﾠpa ents	
 ﾠa er	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠcancer.	
 ﾠThis	
 ﾠshould	
 ﾠobviously	
 ﾠbe	
 ﾠbased	
 ﾠon	
 ﾠreal	
 ﾠ
pa ents’	
 ﾠneeds	
 ﾠand	
 ﾠposi vely	
 ﾠaﬀect	
 ﾠthe	
 ﾠoncological	
 ﾠoutcome.	
 ﾠNew	
 ﾠtypes	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠ
should	
 ﾠtherefore	
 ﾠbe	
 ﾠevaluated	
 ﾠfor	
 ﾠmedical	
 ﾠeﬀec veness,	
 ﾠop mal	
 ﾠcommunica on	
 ﾠand	
 ﾠ
pa ents’	
 ﾠneeds.	
 ﾠThe	
 ﾠposi ve	
 ﾠevalua on	
 ﾠof	
 ﾠthe	
 ﾠinterven on	
 ﾠgroup	
 ﾠand	
 ﾠthe	
 ﾠpreference	
 ﾠof	
 ﾠ
the	
 ﾠinterven on	
 ﾠgroup	
 ﾠfor	
 ﾠthe	
 ﾠmonthly	
 ﾠserum	
 ﾠCEA	
 ﾠblood	
 ﾠtest	
 ﾠover	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠphysician	
 ﾠ
imply	
 ﾠthat	
 ﾠan	
 ﾠintensive	
 ﾠfollow-ﾭ‐up	
 ﾠprogram	
 ﾠwith	
 ﾠless	
 ﾠoutpa ent	
 ﾠclinic	
 ﾠvisits	
 ﾠas	
 ﾠintended	
 ﾠin	
 ﾠ
the	
 ﾠforthcoming	
 ﾠna onal	
 ﾠrandomized	
 ﾠtrial,	
 ﾠis	
 ﾠfeasible.
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Sa sfac on	
 ﾠques ons
Would	
 ﾠyou	
 ﾠindicate	
 ﾠthrough	
 ﾠgiving	
 ﾠa	
 ﾠreport	
 ﾠmark	
 ﾠfrom	
 ﾠ1	
 ﾠto	
 ﾠ10	
 ﾠhow	
 ﾠsa sﬁed	
 ﾠyou	
 ﾠare	
 ﾠabout	
 ﾠ
the	
 ﾠfollow-ﾭ‐up	
 ﾠprogram	
 ﾠyou	
 ﾠfollow?	
 ﾠ
Would	
 ﾠyou	
 ﾠindicate	
 ﾠthrough	
 ﾠgiving	
 ﾠa	
 ﾠreport	
 ﾠmark	
 ﾠfrom	
 ﾠ1	
 ﾠto	
 ﾠ10	
 ﾠhow	
 ﾠsa sﬁed	
 ﾠyou	
 ﾠare	
 ﾠabout	
 ﾠ
the	
 ﾠnumber	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠvisits	
 ﾠyou	
 ﾠget?
Would	
 ﾠyou	
 ﾠindicate	
 ﾠthrough	
 ﾠgiving	
 ﾠa	
 ﾠreport	
 ﾠmark	
 ﾠfrom	
 ﾠ1	
 ﾠto	
 ﾠ10	
 ﾠhow	
 ﾠsa sﬁed	
 ﾠyou	
 ﾠare	
 ﾠabout	
 ﾠ
the	
 ﾠcontact	
 ﾠyou	
 ﾠhave	
 ﾠwith	
 ﾠthe	
 ﾠphysician?
Do	
 ﾠyou	
 ﾠthink	
 ﾠyou	
 ﾠget	
 ﾠenough	
 ﾠinforma on	
 ﾠabout	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠprogram	
 ﾠa er	
 ﾠyour	
 ﾠ
treatment	
 ﾠfor	
 ﾠcolorectal	
 ﾠcancer?
Would	
 ﾠyou	
 ﾠindicate	
 ﾠthrough	
 ﾠgiving	
 ﾠa	
 ﾠreport	
 ﾠmark	
 ﾠfrom	
 ﾠ1	
 ﾠto	
 ﾠ10	
 ﾠhow	
 ﾠsa sﬁed	
 ﾠyou	
 ﾠare	
 ﾠabout	
 ﾠ
the	
 ﾠinforma on	
 ﾠyou	
 ﾠreceive	
 ﾠof	
 ﾠthe	
 ﾠphysician	
 ﾠduring	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠvisit?
Pa ents’	
 ﾠpreferences
I	
 ﾠwould	
 ﾠlike	
 ﾠto	
 ﾠknow	
 ﾠwhen	
 ﾠI	
 ﾠhave	
 ﾠrecurrent	
 ﾠdisease,	
 ﾠeven	
 ﾠif	
 ﾠI	
 ﾠwould	
 ﾠknow	
 ﾠit	
 ﾠcan’t	
 ﾠbe	
 ﾠtreated	
 ﾠ
in	
 ﾠany	
 ﾠway	
 ﾠand	
 ﾠI	
 ﾠwouldn’t	
 ﾠhave	
 ﾠcomplaints	
 ﾠfor	
 ﾠmonths.
????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????	
 ﾠnot	
 ﾠat	
 ﾠall	
 ﾠ ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????	
 ﾠsomewhat	
 ﾠ ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????	
 ﾠRather	
 ﾠ ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????	
 ﾠVery	
 ﾠmuch
Pa ents’	
 ﾠpreferred	
 ﾠop on	
 ﾠfor	
 ﾠa	
 ﾠfollow-ﾭ‐up	
 ﾠprogram
What	
 ﾠif	
 ﾠyou	
 ﾠcould	
 ﾠchoose	
 ﾠyour	
 ﾠpreferred	
 ﾠop on	
 ﾠfor	
 ﾠa	
 ﾠfollow-ﾭ‐up	
 ﾠprogram.	
 ﾠWhich	
 ﾠfollow-ﾭ‐up	
 ﾠ
program	
 ﾠwould	
 ﾠyou	
 ﾠprefer?	
 ﾠExtend	
 ﾠmarks	
 ﾠfrom	
 ﾠ1	
 ﾠto	
 ﾠ4:
1	
 ﾠfor	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠprogram	
 ﾠyou	
 ﾠmostly	
 ﾠprefer
2	
 ﾠfor	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠprogram	
 ﾠyou	
 ﾠrather	
 ﾠprefer
3	
 ﾠfor	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠprogram	
 ﾠyou	
 ﾠless	
 ﾠprefer
4	
 ﾠfor	
 ﾠthe	
 ﾠfollow-ﾭ‐up	
 ﾠprogram	
 ﾠyou	
 ﾠleast	
 ﾠprefer
(please	
 ﾠﬁll	
 ﾠin	
 ﾠall	
 ﾠfour	
 ﾠdiﬀerent	
 ﾠmarks	
 ﾠon	
 ﾠthe	
 ﾠdo ed	
 ﾠlines)
…..	
 ﾠ Intensive	
 ﾠfollow-ﾭ‐up	
 ﾠprogram	
 ﾠwith	
 ﾠvisits	
 ﾠto	
 ﾠthe	
 ﾠphysician	
 ﾠevery	
 ﾠ6	
 ﾠmonths	
 ﾠto	
 ﾠonce	
 ﾠa	
 ﾠ
year	
 ﾠand	
 ﾠevery	
 ﾠmonth	
 ﾠa	
 ﾠblood	
 ﾠtest
…..	
 ﾠ Intensive	
 ﾠfollow-ﾭ‐up	
 ﾠprogram	
 ﾠwith	
 ﾠa	
 ﾠblood	
 ﾠtest	
 ﾠevery	
 ﾠmonth	
 ﾠand	
 ﾠonly	
 ﾠcontact	
 ﾠwith	
 ﾠ
the	
 ﾠphysician	
 ﾠin	
 ﾠcase	
 ﾠof	
 ﾠques on	
 ﾠor	
 ﾠproblems
…..	
 ﾠ Less	
 ﾠintensive	
 ﾠfollow-ﾭ‐up	
 ﾠprogram	
 ﾠwith	
 ﾠa	
 ﾠvisit	
 ﾠto	
 ﾠthe	
 ﾠphysician	
 ﾠevery	
 ﾠ3	
 ﾠto	
 ﾠ6	
 ﾠmonths	
 ﾠ
including	
 ﾠa	
 ﾠblood	
 ﾠtest
…..	
 ﾠ No	
 ﾠﬁxed	
 ﾠfollow-ﾭ‐up	
 ﾠprogram.	
 ﾠI	
 ﾠwould	
 ﾠcontact	
 ﾠthe	
 ﾠphysician	
 ﾠmyself	
 ﾠif	
 ﾠI	
 ﾠthink	
 ﾠit’s	
 ﾠ
necessary	
 ﾠ
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106Early	
 ﾠrecurrent	
 ﾠdisease	
 ﾠa er	
 ﾠcura ve	
 ﾠtreatment	
 ﾠ
of	
 ﾠnon-ﾭ‐metasta c	
 ﾠcolorectal	
 ﾠcancer	
 ﾠfound	
 ﾠonly	
 ﾠin	
 ﾠ
pa ents	
 ﾠwith	
 ﾠlocally	
 ﾠadvanced	
 ﾠprimary	
 ﾠtumors;	
 ﾠ
follow-ﾭ‐up	
 ﾠmay	
 ﾠbe	
 ﾠreduced	
 ﾠin	
 ﾠnon-ﾭ‐advanced	
 ﾠcases
Grossmann	
 ﾠI.,	
 ﾠJ.	
 ﾠvan	
 ﾠder	
 ﾠPalen,	
 ﾠW.J.B.	
 ﾠMastboom,	
 ﾠJ.M.	
 ﾠKlaase,	
 ﾠT.	
 ﾠWiggers
Medical	
 ﾠSpectrum	
 ﾠTwente
University	
 ﾠof	
 ﾠTwente
University	
 ﾠMedical	
 ﾠCenter	
 ﾠGroningen
107108
Background:	
 ﾠ Over	
 ﾠ the	
 ﾠ last	
 ﾠ decade	
 ﾠ several	
 ﾠ changes	
 ﾠ in	
 ﾠ clinical	
 ﾠ prac ce,	
 ﾠ such	
 ﾠ as	
 ﾠ
rou ne	
 ﾠstaging	
 ﾠbefore	
 ﾠtreatment	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠand	
 ﾠ(neo)	
 ﾠadjuvant	
 ﾠcombined	
 ﾠ
treatment,	
 ﾠare	
 ﾠlikely	
 ﾠto	
 ﾠinﬂuence	
 ﾠthe	
 ﾠrecurrence	
 ﾠpa ern	
 ﾠin	
 ﾠcolorectal	
 ﾠcancer	
 ﾠ(CRC).	
 ﾠ
The	
 ﾠeﬃcacy	
 ﾠand	
 ﾠcost-ﾭ‐eﬀec veness	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠ(FU)	
 ﾠmay	
 ﾠbe	
 ﾠenhanced	
 ﾠwith	
 ﾠup-ﾭ‐to-ﾭ‐
date	
 ﾠes mates	
 ﾠon	
 ﾠincidence	
 ﾠand	
 ﾠexpected	
 ﾠ me	
 ﾠto	
 ﾠrecurrent	
 ﾠdisease	
 ﾠ(RD).	
 ﾠ
Pa ents	
 ﾠand	
 ﾠmethods:	
 ﾠA	
 ﾠconsecu ve	
 ﾠseries	
 ﾠof	
 ﾠpa ents	
 ﾠwith	
 ﾠ non-ﾭ‐metasta c	
 ﾠCRC	
 ﾠ
treated	
 ﾠ with	
 ﾠ cura ve	
 ﾠ intent,	
 ﾠ was	
 ﾠ analyzed	
 ﾠ on	
 ﾠ pa ern	
 ﾠ of	
 ﾠ RD	
 ﾠ within	
 ﾠ one	
 ﾠ year	
 ﾠ
(treatment	
 ﾠperiod	
 ﾠ2007-ﾭ‐2008,	
 ﾠn=190).	
 ﾠAll	
 ﾠpa ents	
 ﾠwere	
 ﾠstaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT.	
 ﾠ
Data	
 ﾠ were	
 ﾠ derived	
 ﾠ from	
 ﾠ a	
 ﾠ prospec ve	
 ﾠ hospital-ﾭ‐popula on	
 ﾠ based	
 ﾠ registry	
 ﾠ of	
 ﾠ
colorectal	
 ﾠsurgery.	
 ﾠA	
 ﾠpost-ﾭ‐hoc	
 ﾠanalysis	
 ﾠon	
 ﾠthe	
 ﾠrisk	
 ﾠfactors	
 ﾠpT,	
 ﾠpN	
 ﾠand	
 ﾠurgency	
 ﾠwas	
 ﾠ
done.
Results:	
 ﾠThe	
 ﾠincidence	
 ﾠof	
 ﾠRD	
 ﾠwithin	
 ﾠ1	
 ﾠyear	
 ﾠ was	
 ﾠ6%	
 ﾠ(n=12);	
 ﾠall	
 ﾠthese	
 ﾠpa ents	
 ﾠhad	
 ﾠ
locally	
 ﾠadvanced	
 ﾠprimary	
 ﾠtumours	
 ﾠ(colon	
 ﾠcancer	
 ﾠ10,	
 ﾠrectal	
 ﾠcancer	
 ﾠ2).	
 ﾠThe	
 ﾠincidence	
 ﾠ
of	
 ﾠearly	
 ﾠRD	
 ﾠwas	
 ﾠ17%	
 ﾠin	
 ﾠlocally	
 ﾠadvanced	
 ﾠdisease	
 ﾠand	
 ﾠ0%	
 ﾠin	
 ﾠnon-ﾭ‐advanced	
 ﾠCRC.	
 ﾠThe	
 ﾠ
post-ﾭ‐hoc	
 ﾠmul variate	
 ﾠanalysis	
 ﾠshowed	
 ﾠpT4	
 ﾠstage	
 ﾠas	
 ﾠmain	
 ﾠrisk	
 ﾠfactor	
 ﾠfor	
 ﾠearly	
 ﾠRD	
 ﾠ(OR	
 ﾠ
14.9,	
 ﾠ95%	
 ﾠCI	
 ﾠ2.9-ﾭ‐76.8).	
 ﾠ
Conclusion:	
 ﾠFU	
 ﾠaimed	
 ﾠat	
 ﾠthe	
 ﾠdetec on	
 ﾠof	
 ﾠRD	
 ﾠin	
 ﾠthe	
 ﾠﬁrst	
 ﾠyear	
 ﾠa er	
 ﾠtreatment	
 ﾠmay	
 ﾠ
not	
 ﾠ be	
 ﾠ necessary	
 ﾠ in	
 ﾠ staged	
 ﾠ pa ents	
 ﾠ with	
 ﾠ non-ﾭ‐advanced	
 ﾠ CRC,	
 ﾠ but	
 ﾠ cannot	
 ﾠ be	
 ﾠ
postponed	
 ﾠin	
 ﾠpa ents	
 ﾠwith	
 ﾠlocally	
 ﾠadvanced	
 ﾠprimary	
 ﾠtumors.	
 ﾠThis	
 ﾠstudy	
 ﾠis	
 ﾠa	
 ﾠﬁrst	
 ﾠ
eﬀort	
 ﾠtowards	
 ﾠan	
 ﾠindividualized	
 ﾠrisk-ﾭ‐adapted	
 ﾠFU.	
 ﾠBackground
Colorectal	
 ﾠcancer	
 ﾠ(CRC)	
 ﾠis	
 ﾠa	
 ﾠcommon	
 ﾠdisease	
 ﾠwith	
 ﾠa	
 ﾠlife	
 ﾠ me	
 ﾠrisk	
 ﾠof	
 ﾠ±	
 ﾠ10%	
 ﾠin	
 ﾠthe	
 ﾠWestern	
 ﾠ
popula on.	
 ﾠApproximately	
 ﾠhalf	
 ﾠof	
 ﾠthese	
 ﾠpa ents	
 ﾠwill	
 ﾠdevelop	
 ﾠliver	
 ﾠmetastases,	
 ﾠperitoneal	
 ﾠ
carcinomatosis	
 ﾠor	
 ﾠlocoregional	
 ﾠrecurrence.	
 ﾠIn	
 ﾠthe	
 ﾠpast,	
 ﾠmetasta c	
 ﾠCRC	
 ﾠwas	
 ﾠfrequently	
 ﾠ
regarded	
 ﾠas	
 ﾠincurable	
 ﾠand	
 ﾠsuitable	
 ﾠfor	
 ﾠpallia ve	
 ﾠmeasures	
 ﾠonly,	
 ﾠbut	
 ﾠnowadays	
 ﾠvarious	
 ﾠ
mul modality	
 ﾠtreatments	
 ﾠoﬀer	
 ﾠa	
 ﾠchance	
 ﾠfor	
 ﾠcure	
 ﾠto	
 ﾠselected	
 ﾠpa ents.1-ﾭ‐6	
 ﾠThis	
 ﾠhas	
 ﾠset	
 ﾠforth	
 ﾠ
the	
 ﾠrou ne	
 ﾠof	
 ﾠstaging	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠon	
 ﾠdistant	
 ﾠmetastases	
 ﾠbefore	
 ﾠtreatment	
 ﾠand	
 ﾠ
renewed	
 ﾠeﬀorts	
 ﾠto	
 ﾠop mize	
 ﾠfollow-ﾭ‐up	
 ﾠ(FU).	
 ﾠ
	
 ﾠ 	
 ﾠ The	
 ﾠpa ern	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠ(RD)	
 ﾠis	
 ﾠlikely	
 ﾠto	
 ﾠchange	
 ﾠas	
 ﾠan	
 ﾠeﬀect	
 ﾠof	
 ﾠstaging,	
 ﾠby	
 ﾠ
ﬁnding	
 ﾠmetasta c	
 ﾠCRC	
 ﾠat	
 ﾠan	
 ﾠearlier	
 ﾠstage,	
 ﾠi.e.	
 ﾠbefore	
 ﾠtreatment.	
 ﾠDevelopments	
 ﾠin	
 ﾠ(neo)	
 ﾠ
adjuvant	
 ﾠtreatment	
 ﾠmodali es	
 ﾠin	
 ﾠthe	
 ﾠlast	
 ﾠdecade	
 ﾠhave	
 ﾠchanged	
 ﾠrecurrence	
 ﾠpa erns	
 ﾠas	
 ﾠ
well,	
 ﾠwith	
 ﾠa	
 ﾠdecrease	
 ﾠin	
 ﾠincidence	
 ﾠand	
 ﾠa	
 ﾠpossible	
 ﾠdelay	
 ﾠof	
 ﾠRD	
 ﾠas	
 ﾠcompared	
 ﾠto	
 ﾠhistorical	
 ﾠ
data.7-ﾭ‐9	
 ﾠThese	
 ﾠchanges	
 ﾠin	
 ﾠrecurrence	
 ﾠpa erns	
 ﾠare	
 ﾠrelevant	
 ﾠin	
 ﾠdesigning	
 ﾠnew	
 ﾠFU	
 ﾠtrial	
 ﾠ
strategies.	
 ﾠ	
 ﾠ 	
 ﾠ Currently,	
 ﾠthe	
 ﾠhighest	
 ﾠintensity	
 ﾠof	
 ﾠFU	
 ﾠis	
 ﾠapprehended	
 ﾠin	
 ﾠthe	
 ﾠﬁrst	
 ﾠyear	
 ﾠa er	
 ﾠ
surgery.10
The	
 ﾠaim	
 ﾠof	
 ﾠthis	
 ﾠstudy	
 ﾠis	
 ﾠto	
 ﾠanalyze	
 ﾠthe	
 ﾠrecurrence	
 ﾠpa ern	
 ﾠwithin	
 ﾠone	
 ﾠyear	
 ﾠa er	
 ﾠsurgery,	
 ﾠin	
 ﾠa	
 ﾠ
consecu ve	
 ﾠseries	
 ﾠof	
 ﾠnon-ﾭ‐metasta c	
 ﾠCRC	
 ﾠpa ents	
 ﾠthat	
 ﾠwere	
 ﾠstaged	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠand	
 ﾠ
cura vely	
 ﾠtreated	
 ﾠaccording	
 ﾠto	
 ﾠcurrent	
 ﾠclinical	
 ﾠprac ce.	
 ﾠ
Pa ents	
 ﾠand	
 ﾠmethods
The	
 ﾠdata	
 ﾠwere	
 ﾠcollected	
 ﾠin	
 ﾠthe	
 ﾠMedical	
 ﾠSpectrum	
 ﾠTwente,	
 ﾠa	
 ﾠlarge	
 ﾠcommunity	
 ﾠteaching	
 ﾠ
hospital	
 ﾠin	
 ﾠthe	
 ﾠNetherlands,	
 ﾠwhich	
 ﾠfunc ons	
 ﾠas	
 ﾠa	
 ﾠreferral	
 ﾠcenter	
 ﾠfor	
 ﾠliver	
 ﾠand	
 ﾠlung	
 ﾠsurgery.
The	
 ﾠstudy	
 ﾠdesign	
 ﾠis	
 ﾠa	
 ﾠprospec ve	
 ﾠobserva onal	
 ﾠstudy	
 ﾠin	
 ﾠan	
 ﾠunselected	
 ﾠhospital	
 ﾠpa ent	
 ﾠ
popula on	
 ﾠoperated	
 ﾠfrom	
 ﾠJanuary	
 ﾠ2007	
 ﾠ ll	
 ﾠDecember	
 ﾠ2008.	
 ﾠThe	
 ﾠrecurrence	
 ﾠpa ern	
 ﾠwithin	
 ﾠ
one	
 ﾠyear	
 ﾠa er	
 ﾠsurgery	
 ﾠ(‘early	
 ﾠRD’)	
 ﾠwas	
 ﾠanalyzed	
 ﾠin	
 ﾠa	
 ﾠcohort	
 ﾠof	
 ﾠpa ents	
 ﾠwho	
 ﾠwere	
 ﾠstaged	
 ﾠ
with	
 ﾠabdominal	
 ﾠCT,	
 ﾠunderwent	
 ﾠtreatment	
 ﾠwith	
 ﾠcura ve	
 ﾠintent	
 ﾠfor	
 ﾠnon-ﾭ‐metasta c	
 ﾠCRC	
 ﾠand	
 ﾠ
had	
 ﾠa	
 ﾠfollow-ﾭ‐up	
 ﾠof	
 ﾠat	
 ﾠleast	
 ﾠ12	
 ﾠmonths	
 ﾠ(Figure	
 ﾠ1).	
 ﾠFU	
 ﾠconsisted	
 ﾠof	
 ﾠ3-ﾭ‐monthly	
 ﾠoutpa ent	
 ﾠ
clinic	
 ﾠvisits	
 ﾠwith	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠand	
 ﾠbiannual	
 ﾠultrasound	
 ﾠof	
 ﾠthe	
 ﾠliver.	
 ﾠOf	
 ﾠ190	
 ﾠ
pa ents	
 ﾠincluded	
 ﾠin	
 ﾠthe	
 ﾠanalysis,	
 ﾠ64	
 ﾠpa ents	
 ﾠpar cipated	
 ﾠin	
 ﾠa	
 ﾠphase	
 ﾠII	
 ﾠFU	
 ﾠtrial	
 ﾠconsis ng	
 ﾠof	
 ﾠ
monthly	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠand	
 ﾠabdominal	
 ﾠCT	
 ﾠ1	
 ﾠand	
 ﾠ2	
 ﾠyears	
 ﾠa er	
 ﾠsurgery.
	
 ﾠ 	
 ﾠ All	
 ﾠsurgical	
 ﾠpa ents	
 ﾠwith	
 ﾠCRC	
 ﾠin	
 ﾠthe	
 ﾠstudy	
 ﾠhospital	
 ﾠare	
 ﾠprospec vely	
 ﾠregistered	
 ﾠin	
 ﾠa	
 ﾠ
database	
 ﾠdesigned	
 ﾠfor	
 ﾠcolorectal	
 ﾠsurgery,	
 ﾠwhich	
 ﾠincludes	
 ﾠthe	
 ﾠstaging	
 ﾠprocedures,	
 ﾠpa ent	
 ﾠ-ﾭ‐,	
 ﾠ
treatment-ﾭ‐	
 ﾠand	
 ﾠhistopathological	
 ﾠcharacteris cs,	
 ﾠoutcome	
 ﾠand	
 ﾠFU.	
 ﾠPa ents	
 ﾠare	
 ﾠstaged	
 ﾠ
according	
 ﾠto	
 ﾠthe	
 ﾠTNM	
 ﾠclassiﬁca on	
 ﾠ(6th	
 ﾠedi on)	
 ﾠand	
 ﾠclassiﬁed	
 ﾠaccording	
 ﾠto	
 ﾠthe	
 ﾠAmerican	
 ﾠ
Joint	
 ﾠCommi ee	
 ﾠon	
 ﾠCancer	
 ﾠ(AJCC)	
 ﾠstages.	
 ﾠRectal	
 ﾠcancer	
 ﾠis	
 ﾠdeﬁned	
 ﾠas	
 ﾠa	
 ﾠprimary	
 ﾠ
adenocarcinoma	
 ﾠlocated	
 ﾠbelow	
 ﾠthe	
 ﾠperitoneal	
 ﾠreﬂec on.	
 ﾠLocally	
 ﾠadvanced	
 ﾠrectal	
 ﾠcancer	
 ﾠ
(LARC)	
 ﾠis	
 ﾠdeﬁned	
 ﾠas	
 ﾠa	
 ﾠcT4	
 ﾠtumor	
 ﾠor	
 ﾠa	
 ﾠcT3	
 ﾠtumor	
 ﾠwith	
 ﾠa	
 ﾠthreatened	
 ﾠcircumferen al	
 ﾠmargin	
 ﾠ
109on	
 ﾠpelvic	
 ﾠMRI.	
 ﾠLocally	
 ﾠadvanced	
 ﾠcolon	
 ﾠcancer	
 ﾠ(LACC)	
 ﾠis	
 ﾠdeﬁned	
 ﾠby	
 ﾠpT4	
 ﾠstage.	
 ﾠLARC	
 ﾠwas	
 ﾠ
treated	
 ﾠwith	
 ﾠneoadjuvant	
 ﾠchemoradia on	
 ﾠ(25	
 ﾠx	
 ﾠ2	
 ﾠGy	
 ﾠand	
 ﾠoral	
 ﾠcapecitabine)	
 ﾠfor	
 ﾠ
downstaging,	
 ﾠsmall	
 ﾠcT3	
 ﾠrectal	
 ﾠcancer	
 ﾠreceived	
 ﾠpre-ﾭ‐opera ve	
 ﾠ5x5	
 ﾠGy	
 ﾠradiotherapy.	
 ﾠAdjuvant	
 ﾠ
chemotherapy	
 ﾠ(5FU	
 ﾠcombined	
 ﾠwith	
 ﾠoxalipla n)	
 ﾠwas	
 ﾠoﬀered	
 ﾠto	
 ﾠcolon	
 ﾠcancer	
 ﾠpa ents	
 ﾠwith	
 ﾠ
relevant	
 ﾠrisk	
 ﾠfactors	
 ﾠ(lymph	
 ﾠnode	
 ﾠmetastases,	
 ﾠpT4	
 ﾠcolon	
 ﾠcancer,	
 ﾠangio-ﾭ‐invasive	
 ﾠor	
 ﾠ
perineural	
 ﾠgrowth).	
 ﾠEmergency	
 ﾠsurgery	
 ﾠis	
 ﾠdeﬁned	
 ﾠas	
 ﾠall	
 ﾠnon-ﾭ‐planned	
 ﾠadmissions	
 ﾠto	
 ﾠthe	
 ﾠ
hospital	
 ﾠdue	
 ﾠto	
 ﾠsymptoms	
 ﾠrelated	
 ﾠto	
 ﾠthe	
 ﾠtumor	
 ﾠand	
 ﾠincludes	
 ﾠboth	
 ﾠurgent	
 ﾠ(surgery	
 ﾠ
impera ve	
 ﾠwithin	
 ﾠ5	
 ﾠdays)	
 ﾠand	
 ﾠacute	
 ﾠsurgical	
 ﾠprocedures	
 ﾠ(surgery	
 ﾠimpera ve	
 ﾠwithin	
 ﾠ6	
 ﾠ
hours).
	
 ﾠ 	
 ﾠ A	
 ﾠpost-ﾭ‐hoc	
 ﾠanalysis	
 ﾠon	
 ﾠrisk	
 ﾠon	
 ﾠearly	
 ﾠRD	
 ﾠwas	
 ﾠperformed	
 ﾠconcerning	
 ﾠthe	
 ﾠprognos c	
 ﾠ
factors	
 ﾠpT,	
 ﾠpN	
 ﾠand	
 ﾠurgency	
 ﾠof	
 ﾠsurgical	
 ﾠtreatment.	
 ﾠSta s cal	
 ﾠanalysis	
 ﾠwas	
 ﾠcarried	
 ﾠout	
 ﾠusing	
 ﾠ
the	
 ﾠFisher	
 ﾠExact	
 ﾠtest	
 ﾠand	
 ﾠPearson	
 ﾠChi-ﾭ‐Square	
 ﾠtest	
 ﾠwhere	
 ﾠappropriate.	
 ﾠMul variate	
 ﾠlogis c	
 ﾠ
regression	
 ﾠanalysis	
 ﾠwas	
 ﾠperformed	
 ﾠto	
 ﾠiden fy	
 ﾠindependent	
 ﾠrisk	
 ﾠfactors	
 ﾠfor	
 ﾠrecurrence.	
 ﾠThe	
 ﾠ
data	
 ﾠwere	
 ﾠanalyzed	
 ﾠusing	
 ﾠSPSS	
 ﾠso ware	
 ﾠand	
 ﾠconsidered	
 ﾠsta s cally	
 ﾠsigniﬁcant	
 ﾠwhen	
 ﾠp	
 ﾠ<	
 ﾠ
0.05.
Results
Of	
 ﾠthe	
 ﾠ354	
 ﾠpa ents	
 ﾠoperated	
 ﾠfor	
 ﾠCRC	
 ﾠin	
 ﾠthe	
 ﾠanalyzed	
 ﾠperiod,	
 ﾠ96	
 ﾠpa ents	
 ﾠhad	
 ﾠsynchronous	
 ﾠ
metastases	
 ﾠ(27%).	
 ﾠTwenty-ﾭ‐ﬁve	
 ﾠpercent	
 ﾠ(88	
 ﾠof	
 ﾠ354)	
 ﾠof	
 ﾠall	
 ﾠpa ents	
 ﾠhad	
 ﾠincurable	
 ﾠdisease,	
 ﾠ
consis ng	
 ﾠof	
 ﾠpa ents	
 ﾠwith	
 ﾠeither	
 ﾠincurable	
 ﾠdistant	
 ﾠmetastases	
 ﾠ(n=72)	
 ﾠor	
 ﾠirradical	
 ﾠor	
 ﾠno	
 ﾠ
resec ons	
 ﾠ(n=16).	
 ﾠStaging	
 ﾠwith	
 ﾠabdominal	
 ﾠCT	
 ﾠwas	
 ﾠdone	
 ﾠin	
 ﾠ90%	
 ﾠof	
 ﾠthe	
 ﾠpa ents.	
 ﾠ(Table	
 ﾠ1,	
 ﾠ
Figure	
 ﾠ1).	
 ﾠ
	
 ﾠ 	
 ﾠ From	
 ﾠthe	
 ﾠanalyzed	
 ﾠgroup	
 ﾠof	
 ﾠ190	
 ﾠpa ents	
 ﾠwith	
 ﾠnon-ﾭ‐metasta c,	
 ﾠcura vely	
 ﾠtreated	
 ﾠCRC	
 ﾠ
(Figure	
 ﾠ1),	
 ﾠ12	
 ﾠpa ents	
 ﾠ(6%)	
 ﾠhad	
 ﾠRD	
 ﾠwithin	
 ﾠ1	
 ﾠyear;	
 ﾠ2	
 ﾠpa ents	
 ﾠhad	
 ﾠLARC	
 ﾠ(cT3-ﾭ‐4,	
 ﾠypT3)	
 ﾠand	
 ﾠ10	
 ﾠ
pa ents	
 ﾠhad	
 ﾠLACC	
 ﾠ(pT4).	
 ﾠLocally	
 ﾠadvanced	
 ﾠprimary	
 ﾠtumors	
 ﾠwere	
 ﾠpresent	
 ﾠin	
 ﾠ72	
 ﾠpa ents,	
 ﾠof	
 ﾠ
whom	
 ﾠ39	
 ﾠpa ents	
 ﾠhad	
 ﾠLACC	
 ﾠand	
 ﾠ33	
 ﾠLARC.	
 ﾠThe	
 ﾠincidence	
 ﾠof	
 ﾠRD	
 ﾠin	
 ﾠlocally	
 ﾠadvanced	
 ﾠCRC	
 ﾠ
within	
 ﾠone	
 ﾠyear	
 ﾠwas	
 ﾠ17%	
 ﾠ(12	
 ﾠout	
 ﾠof	
 ﾠ72)
	
 ﾠ 	
 ﾠ RD	
 ﾠwas	
 ﾠmost	
 ﾠo en	
 ﾠlocalized	
 ﾠin	
 ﾠthe	
 ﾠperitoneal	
 ﾠcavity	
 ﾠ(n=5)	
 ﾠand	
 ﾠthe	
 ﾠliver	
 ﾠ(n=5).	
 ﾠFour	
 ﾠof	
 ﾠ
these	
 ﾠ12	
 ﾠpa ents	
 ﾠwere	
 ﾠtreated	
 ﾠwith	
 ﾠcura ve	
 ﾠintent.	
 ﾠThe	
 ﾠindividual	
 ﾠpa ent	
 ﾠand	
 ﾠtumor	
 ﾠ
characteris cs	
 ﾠof	
 ﾠthe	
 ﾠtwelve	
 ﾠpa ents	
 ﾠwith	
 ﾠearly	
 ﾠRD	
 ﾠare	
 ﾠshown	
 ﾠin	
 ﾠtable	
 ﾠ3.
	
 ﾠ 	
 ﾠ A	
 ﾠpost-ﾭ‐hoc	
 ﾠanalysis	
 ﾠwas	
 ﾠperformed	
 ﾠon	
 ﾠ(y)pT	
 ﾠstage,	
 ﾠ(y)pN	
 ﾠstage	
 ﾠand	
 ﾠurgency	
 ﾠ(Table	
 ﾠ4).	
 ﾠ
The	
 ﾠstrongest	
 ﾠprognos c	
 ﾠfactors	
 ﾠin	
 ﾠthe	
 ﾠunivariate	
 ﾠanalysis	
 ﾠfor	
 ﾠearly	
 ﾠrecurrence	
 ﾠwere	
 ﾠT	
 ﾠstage	
 ﾠ
(pT4	
 ﾠ,	
 ﾠRR	
 ﾠ17.1	
 ﾠ(3.9-ﾭ‐76.9),	
 ﾠp	
 ﾠ<	
 ﾠ0.001)	
 ﾠand	
 ﾠurgency	
 ﾠ(emergency	
 ﾠprocedures,	
 ﾠRR	
 ﾠ7.3	
 ﾠ(2.6-ﾭ‐20.8),	
 ﾠ
p	
 ﾠ=	
 ﾠ0.001).	
 ﾠA	
 ﾠstrong	
 ﾠcorrela on	
 ﾠwas	
 ﾠfound	
 ﾠbetween	
 ﾠurgency	
 ﾠand	
 ﾠpT	
 ﾠstage.	
 ﾠIn	
 ﾠthe	
 ﾠ
mul variate	
 ﾠanalysis	
 ﾠonly	
 ﾠpT	
 ﾠstage	
 ﾠ(pT4;	
 ﾠOR	
 ﾠ14.9	
 ﾠ95%	
 ﾠCI	
 ﾠ2.9-ﾭ‐76.8)	
 ﾠwas	
 ﾠsta s cally	
 ﾠ
signiﬁcant	
 ﾠwith	
 ﾠurgency	
 ﾠreaching	
 ﾠborderline	
 ﾠsigniﬁcance.	
 ﾠ
110Figure	
 ﾠ1.	
 ﾠTotal	
 ﾠcohort	
 ﾠand	
 ﾠselec on	
 ﾠof	
 ﾠstudy	
 ﾠpa ents
111
No	
 ﾠstaging
32
Incurable	
 ﾠdisease
83
AJCC	
 ﾠIV
curatively	
 ﾠtreated
24
No	
 ﾠfollow-ﾭ‐up	
 ﾠ(12)
Deceased	
 ﾠ(13)
(not	
 ﾠdue	
 ﾠto	
 ﾠRD)
25
Follow-ﾭ‐up	
 ﾠ>	
 ﾠ1	
 ﾠyear
190
AJCC	
 ﾠ0-ﾭ‐III
curatively	
 ﾠtreated
215
Curative	
 ﾠtreatment
239
Staged	
 ﾠpatients
322
All	
 ﾠCRC	
 ﾠpatients
2007-ﾭ‐2008
354TABLE	
 ﾠ1	
 ﾠPatient	
 ﾠcharacteristics	
 ﾠtotal	
 ﾠcohort	
 ﾠ2007-ﾭ‐2008	
 ﾠ(n=354) TABLE	
 ﾠ1	
 ﾠPatient	
 ﾠcharacteristics	
 ﾠtotal	
 ﾠcohort	
 ﾠ2007-ﾭ‐2008	
 ﾠ(n=354) TABLE	
 ﾠ1	
 ﾠPatient	
 ﾠcharacteristics	
 ﾠtotal	
 ﾠcohort	
 ﾠ2007-ﾭ‐2008	
 ﾠ(n=354)
Demographics Value %
Age
Mean
Median
Range
70	
 ﾠyear
71	
 ﾠyear
33-ﾭ‐95	
 ﾠyear
Gender
Female
Male
147
207
42%
58%
Localiza on
Rectal	
 ﾠcarcinoma	
 ﾠ
Colon	
 ﾠcarcinoma
76
278
21%
79%
Neo-ﾭ‐adjuvant	
 ﾠtreatment
None
Neo-ﾭ‐adjuvant	
 ﾠchemoradia on	
 ﾠrectal	
 ﾠcarcinoma
Neo-ﾭ‐adjuvant	
 ﾠradiotherapy	
 ﾠ(5x5Gy)	
 ﾠrectal	
 ﾠcarcinoma
Chemotherapya
Chemotherapy	
 ﾠand	
 ﾠradiotherapyb	
 ﾠ
296
45
9
2
2
84%
13%
3%
0.5%
0.5%
Urgency
Elec ve	
 ﾠprocedure
Emergency	
 ﾠprocedures
276
78
78%
22%
In	
 ﾠhospital	
 ﾠmortality
Elec ve	
 ﾠprocedures
Emergency	
 ﾠprocedures
12
8
4%
10%
AJCC	
 ﾠstage	
 ﾠbased	
 ﾠon	
 ﾠpTNM	
 ﾠ(6th	
 ﾠed.	
 ﾠ2002)c
Stage	
 ﾠ0
Stage	
 ﾠI
Stage	
 ﾠII
Stage	
 ﾠIII
Stage	
 ﾠIV
7
47
104
99
96
2%
13%
29%
28%
27%
Treatment	
 ﾠresult
Curable	
 ﾠdisease
Incurable	
 ﾠdiseased
266
88
75%
25%
a	
 ﾠBoth	
 ﾠpa ents	
 ﾠwere	
 ﾠtreated	
 ﾠin	
 ﾠa	
 ﾠpallia ve	
 ﾠse ng	
 ﾠwith	
 ﾠchemotherapy.	
 ﾠBecause	
 ﾠof	
 ﾠlocal	
 ﾠ
complica ons	
 ﾠof	
 ﾠthe	
 ﾠtumor	
 ﾠduring	
 ﾠchemotherapy	
 ﾠthey	
 ﾠunderwent	
 ﾠa	
 ﾠpallia ve	
 ﾠresec on.
b	
 ﾠBoth	
 ﾠpa ents	
 ﾠwere	
 ﾠtreated	
 ﾠwith	
 ﾠa	
 ﾠliver-ﾭ‐ﬁrst	
 ﾠapproach,	
 ﾠconsis ng	
 ﾠof	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemotherapy	
 ﾠ
followed	
 ﾠby	
 ﾠliver	
 ﾠsurgery,	
 ﾠa er	
 ﾠthat	
 ﾠshort-ﾭ‐course	
 ﾠradiotherapy	
 ﾠ(5x5	
 ﾠGy)	
 ﾠfollowed	
 ﾠby	
 ﾠrectal	
 ﾠresec on.
c	
 ﾠBased	
 ﾠon	
 ﾠ6th	
 ﾠed.	
 ﾠTNM	
 ﾠclassiﬁca on,	
 ﾠincluding	
 ﾠypTN	
 ﾠa er	
 ﾠdownstaging	
 ﾠ(n=33)
d	
 ﾠIncurable	
 ﾠdisease	
 ﾠwas	
 ﾠdeﬁned	
 ﾠas	
 ﾠirradical	
 ﾠresec on	
 ﾠ(R1	
 ﾠand	
 ﾠR2)	
 ﾠor	
 ﾠdistant	
 ﾠmetastases	
 ﾠthat	
 ﾠcould	
 ﾠ
not	
 ﾠbe	
 ﾠtreated	
 ﾠwith	
 ﾠcura ve	
 ﾠintent.
a	
 ﾠBoth	
 ﾠpa ents	
 ﾠwere	
 ﾠtreated	
 ﾠin	
 ﾠa	
 ﾠpallia ve	
 ﾠse ng	
 ﾠwith	
 ﾠchemotherapy.	
 ﾠBecause	
 ﾠof	
 ﾠlocal	
 ﾠ
complica ons	
 ﾠof	
 ﾠthe	
 ﾠtumor	
 ﾠduring	
 ﾠchemotherapy	
 ﾠthey	
 ﾠunderwent	
 ﾠa	
 ﾠpallia ve	
 ﾠresec on.
b	
 ﾠBoth	
 ﾠpa ents	
 ﾠwere	
 ﾠtreated	
 ﾠwith	
 ﾠa	
 ﾠliver-ﾭ‐ﬁrst	
 ﾠapproach,	
 ﾠconsis ng	
 ﾠof	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemotherapy	
 ﾠ
followed	
 ﾠby	
 ﾠliver	
 ﾠsurgery,	
 ﾠa er	
 ﾠthat	
 ﾠshort-ﾭ‐course	
 ﾠradiotherapy	
 ﾠ(5x5	
 ﾠGy)	
 ﾠfollowed	
 ﾠby	
 ﾠrectal	
 ﾠresec on.
c	
 ﾠBased	
 ﾠon	
 ﾠ6th	
 ﾠed.	
 ﾠTNM	
 ﾠclassiﬁca on,	
 ﾠincluding	
 ﾠypTN	
 ﾠa er	
 ﾠdownstaging	
 ﾠ(n=33)
d	
 ﾠIncurable	
 ﾠdisease	
 ﾠwas	
 ﾠdeﬁned	
 ﾠas	
 ﾠirradical	
 ﾠresec on	
 ﾠ(R1	
 ﾠand	
 ﾠR2)	
 ﾠor	
 ﾠdistant	
 ﾠmetastases	
 ﾠthat	
 ﾠcould	
 ﾠ
not	
 ﾠbe	
 ﾠtreated	
 ﾠwith	
 ﾠcura ve	
 ﾠintent.
a	
 ﾠBoth	
 ﾠpa ents	
 ﾠwere	
 ﾠtreated	
 ﾠin	
 ﾠa	
 ﾠpallia ve	
 ﾠse ng	
 ﾠwith	
 ﾠchemotherapy.	
 ﾠBecause	
 ﾠof	
 ﾠlocal	
 ﾠ
complica ons	
 ﾠof	
 ﾠthe	
 ﾠtumor	
 ﾠduring	
 ﾠchemotherapy	
 ﾠthey	
 ﾠunderwent	
 ﾠa	
 ﾠpallia ve	
 ﾠresec on.
b	
 ﾠBoth	
 ﾠpa ents	
 ﾠwere	
 ﾠtreated	
 ﾠwith	
 ﾠa	
 ﾠliver-ﾭ‐ﬁrst	
 ﾠapproach,	
 ﾠconsis ng	
 ﾠof	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemotherapy	
 ﾠ
followed	
 ﾠby	
 ﾠliver	
 ﾠsurgery,	
 ﾠa er	
 ﾠthat	
 ﾠshort-ﾭ‐course	
 ﾠradiotherapy	
 ﾠ(5x5	
 ﾠGy)	
 ﾠfollowed	
 ﾠby	
 ﾠrectal	
 ﾠresec on.
c	
 ﾠBased	
 ﾠon	
 ﾠ6th	
 ﾠed.	
 ﾠTNM	
 ﾠclassiﬁca on,	
 ﾠincluding	
 ﾠypTN	
 ﾠa er	
 ﾠdownstaging	
 ﾠ(n=33)
d	
 ﾠIncurable	
 ﾠdisease	
 ﾠwas	
 ﾠdeﬁned	
 ﾠas	
 ﾠirradical	
 ﾠresec on	
 ﾠ(R1	
 ﾠand	
 ﾠR2)	
 ﾠor	
 ﾠdistant	
 ﾠmetastases	
 ﾠthat	
 ﾠcould	
 ﾠ
not	
 ﾠbe	
 ﾠtreated	
 ﾠwith	
 ﾠcura ve	
 ﾠintent.
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 ﾠ2	
 ﾠPatient	
 ﾠcharacteristics	
 ﾠanalyzed	
 ﾠcohort	
 ﾠ2007-ﾭ‐2008	
 ﾠ(n=190) TABLE	
 ﾠ2	
 ﾠPatient	
 ﾠcharacteristics	
 ﾠanalyzed	
 ﾠcohort	
 ﾠ2007-ﾭ‐2008	
 ﾠ(n=190) TABLE	
 ﾠ2	
 ﾠPatient	
 ﾠcharacteristics	
 ﾠanalyzed	
 ﾠcohort	
 ﾠ2007-ﾭ‐2008	
 ﾠ(n=190)
Demographics Value %
Age
Mean
Median
Range
70
68
38-ﾭ‐92
Gender
Female
Male
147
207
42%
58%
Localiza on
Rectal	
 ﾠcarcinoma	
 ﾠ
Colon	
 ﾠcarcinoma
40
150
21%
79%
Neo-ﾭ‐adjuvant	
 ﾠtreatment
None
Neo-ﾭ‐adjuvant	
 ﾠchemoradia on	
 ﾠ(rectum)
Neo-ﾭ‐adjuvant	
 ﾠradiotherapy	
 ﾠ(5x5Gy)	
 ﾠ(rectum)
151
33
6
79%
17%
3%
Urgency
Elec ve	
 ﾠprocedure
Emergency	
 ﾠprocedures
167
23
88%
12%
AJCC	
 ﾠclassiﬁca ona
Stage	
 ﾠ0
Stage	
 ﾠI
Stage	
 ﾠII
Stage	
 ﾠIII
7
36
75
72
4%
19%
39%
38%
a	
 ﾠBased	
 ﾠon	
 ﾠ6th	
 ﾠed.	
 ﾠTNM	
 ﾠclassiﬁca on,	
 ﾠincluding	
 ﾠypTN	
 ﾠa er	
 ﾠdownstaging	
 ﾠ(n=33) a	
 ﾠBased	
 ﾠon	
 ﾠ6th	
 ﾠed.	
 ﾠTNM	
 ﾠclassiﬁca on,	
 ﾠincluding	
 ﾠypTN	
 ﾠa er	
 ﾠdownstaging	
 ﾠ(n=33) a	
 ﾠBased	
 ﾠon	
 ﾠ6th	
 ﾠed.	
 ﾠTNM	
 ﾠclassiﬁca on,	
 ﾠincluding	
 ﾠypTN	
 ﾠa er	
 ﾠdownstaging	
 ﾠ(n=33)
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Table	
 ﾠ3	
 ﾠCharacteristics	
 ﾠof	
 ﾠpatients	
 ﾠwith	
 ﾠearly	
 ﾠrecurrent	
 ﾠdisease Table	
 ﾠ3	
 ﾠCharacteristics	
 ﾠof	
 ﾠpatients	
 ﾠwith	
 ﾠearly	
 ﾠrecurrent	
 ﾠdisease Table	
 ﾠ3	
 ﾠCharacteristics	
 ﾠof	
 ﾠpatients	
 ﾠwith	
 ﾠearly	
 ﾠrecurrent	
 ﾠdisease Table	
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 ﾠCharacteristics	
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 ﾠwith	
 ﾠearly	
 ﾠrecurrent	
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 ﾠof	
 ﾠpatients	
 ﾠwith	
 ﾠearly	
 ﾠrecurrent	
 ﾠdisease Table	
 ﾠ3	
 ﾠCharacteristics	
 ﾠof	
 ﾠpatients	
 ﾠwith	
 ﾠearly	
 ﾠrecurrent	
 ﾠdisease Table	
 ﾠ3	
 ﾠCharacteristics	
 ﾠof	
 ﾠpatients	
 ﾠwith	
 ﾠearly	
 ﾠrecurrent	
 ﾠdisease Table	
 ﾠ3	
 ﾠCharacteristics	
 ﾠof	
 ﾠpatients	
 ﾠwith	
 ﾠearly	
 ﾠrecurrent	
 ﾠdisease Table	
 ﾠ3	
 ﾠCharacteristics	
 ﾠof	
 ﾠpatients	
 ﾠwith	
 ﾠearly	
 ﾠrecurrent	
 ﾠdisease Table	
 ﾠ3	
 ﾠCharacteristics	
 ﾠof	
 ﾠpatients	
 ﾠwith	
 ﾠearly	
 ﾠrecurrent	
 ﾠdisease Table	
 ﾠ3	
 ﾠCharacteristics	
 ﾠof	
 ﾠpatients	
 ﾠwith	
 ﾠearly	
 ﾠrecurrent	
 ﾠdisease Table	
 ﾠ3	
 ﾠCharacteristics	
 ﾠof	
 ﾠpatients	
 ﾠwith	
 ﾠearly	
 ﾠrecurrent	
 ﾠdisease
Nr Sex Age
Localiza on	
 ﾠand	
 ﾠ
cTN	
 ﾠprimary	
 ﾠ
tumor
RCT Urgency pT pN ChTa TTRDb Localiza on	
 ﾠ
RD
Treatmentc
1 M 63 Rectum	
 ﾠcT3N1 Yes Elec ve ypT3 ypN0 No 8 Liver C
2 M 79 Rectum	
 ﾠcT4N1 Yes Elec ve ypT3 ypN0 No 10 Liver C
3 F 63 Colon	
 ﾠ No Acute pT4 pN0 Yes 10 LR+PC P
4 F 80 Colon No Acute pT4 pN0 Yes 5 PC P
5 F 72 Colon No Acute pT4 pN1 No 10 PC P
6 F 92 Colon No Acute pT4 pN1 Yes 6 Incisional P
7 F 69 Colon No Elec ve pT4 pN1 No 9 Liver P
8 F 84 Colon No Elec ve pT4 pN2 Yes 9 Brain P
9 F 65 Colon No Elec ve pT4 pN2 Yes 3 Liver C
10 M 61 Colon No Elec ve pT4 pN2 Yes 10 LR C
11 M 70 Colon No Acute pT4 pN2 No 6 Liver	
 ﾠ/	
 ﾠlung P
12 M 64 Colon No Acute pT4 pN2 Yes 11 PC P
Abbrevia ons;	
 ﾠLR:	
 ﾠlocal	
 ﾠrecurrence,	
 ﾠPC:	
 ﾠperitoneal	
 ﾠcarcinomatosis,	
 ﾠRCT:	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemoradia on,	
 ﾠChT:	
 ﾠ
chemotherapy,	
 ﾠRD:	
 ﾠrecurrent	
 ﾠdisease
a	
 ﾠadjuvant	
 ﾠchemotherapy	
 ﾠthat	
 ﾠwas	
 ﾠactually	
 ﾠreceived;	
 ﾠpa ents	
 ﾠmay	
 ﾠnot	
 ﾠhave	
 ﾠreceived	
 ﾠCT	
 ﾠdue	
 ﾠto	
 ﾠphysical	
 ﾠcondi on,	
 ﾠ
age	
 ﾠor	
 ﾠindividual	
 ﾠwishes.
b	
 ﾠTTRD:	
 ﾠTime	
 ﾠ ll	
 ﾠdiagnosis	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠa er	
 ﾠsurgery	
 ﾠprimary	
 ﾠtumor
c	
 ﾠTreatment	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease:	
 ﾠC:	
 ﾠintended	
 ﾠcura ve	
 ﾠtreatment,	
 ﾠP:	
 ﾠpallia ve	
 ﾠtreatment
Abbrevia ons;	
 ﾠLR:	
 ﾠlocal	
 ﾠrecurrence,	
 ﾠPC:	
 ﾠperitoneal	
 ﾠcarcinomatosis,	
 ﾠRCT:	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemoradia on,	
 ﾠChT:	
 ﾠ
chemotherapy,	
 ﾠRD:	
 ﾠrecurrent	
 ﾠdisease
a	
 ﾠadjuvant	
 ﾠchemotherapy	
 ﾠthat	
 ﾠwas	
 ﾠactually	
 ﾠreceived;	
 ﾠpa ents	
 ﾠmay	
 ﾠnot	
 ﾠhave	
 ﾠreceived	
 ﾠCT	
 ﾠdue	
 ﾠto	
 ﾠphysical	
 ﾠcondi on,	
 ﾠ
age	
 ﾠor	
 ﾠindividual	
 ﾠwishes.
b	
 ﾠTTRD:	
 ﾠTime	
 ﾠ ll	
 ﾠdiagnosis	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠa er	
 ﾠsurgery	
 ﾠprimary	
 ﾠtumor
c	
 ﾠTreatment	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease:	
 ﾠC:	
 ﾠintended	
 ﾠcura ve	
 ﾠtreatment,	
 ﾠP:	
 ﾠpallia ve	
 ﾠtreatment
Abbrevia ons;	
 ﾠLR:	
 ﾠlocal	
 ﾠrecurrence,	
 ﾠPC:	
 ﾠperitoneal	
 ﾠcarcinomatosis,	
 ﾠRCT:	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemoradia on,	
 ﾠChT:	
 ﾠ
chemotherapy,	
 ﾠRD:	
 ﾠrecurrent	
 ﾠdisease
a	
 ﾠadjuvant	
 ﾠchemotherapy	
 ﾠthat	
 ﾠwas	
 ﾠactually	
 ﾠreceived;	
 ﾠpa ents	
 ﾠmay	
 ﾠnot	
 ﾠhave	
 ﾠreceived	
 ﾠCT	
 ﾠdue	
 ﾠto	
 ﾠphysical	
 ﾠcondi on,	
 ﾠ
age	
 ﾠor	
 ﾠindividual	
 ﾠwishes.
b	
 ﾠTTRD:	
 ﾠTime	
 ﾠ ll	
 ﾠdiagnosis	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠa er	
 ﾠsurgery	
 ﾠprimary	
 ﾠtumor
c	
 ﾠTreatment	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease:	
 ﾠC:	
 ﾠintended	
 ﾠcura ve	
 ﾠtreatment,	
 ﾠP:	
 ﾠpallia ve	
 ﾠtreatment
Abbrevia ons;	
 ﾠLR:	
 ﾠlocal	
 ﾠrecurrence,	
 ﾠPC:	
 ﾠperitoneal	
 ﾠcarcinomatosis,	
 ﾠRCT:	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemoradia on,	
 ﾠChT:	
 ﾠ
chemotherapy,	
 ﾠRD:	
 ﾠrecurrent	
 ﾠdisease
a	
 ﾠadjuvant	
 ﾠchemotherapy	
 ﾠthat	
 ﾠwas	
 ﾠactually	
 ﾠreceived;	
 ﾠpa ents	
 ﾠmay	
 ﾠnot	
 ﾠhave	
 ﾠreceived	
 ﾠCT	
 ﾠdue	
 ﾠto	
 ﾠphysical	
 ﾠcondi on,	
 ﾠ
age	
 ﾠor	
 ﾠindividual	
 ﾠwishes.
b	
 ﾠTTRD:	
 ﾠTime	
 ﾠ ll	
 ﾠdiagnosis	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠa er	
 ﾠsurgery	
 ﾠprimary	
 ﾠtumor
c	
 ﾠTreatment	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease:	
 ﾠC:	
 ﾠintended	
 ﾠcura ve	
 ﾠtreatment,	
 ﾠP:	
 ﾠpallia ve	
 ﾠtreatment
Abbrevia ons;	
 ﾠLR:	
 ﾠlocal	
 ﾠrecurrence,	
 ﾠPC:	
 ﾠperitoneal	
 ﾠcarcinomatosis,	
 ﾠRCT:	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemoradia on,	
 ﾠChT:	
 ﾠ
chemotherapy,	
 ﾠRD:	
 ﾠrecurrent	
 ﾠdisease
a	
 ﾠadjuvant	
 ﾠchemotherapy	
 ﾠthat	
 ﾠwas	
 ﾠactually	
 ﾠreceived;	
 ﾠpa ents	
 ﾠmay	
 ﾠnot	
 ﾠhave	
 ﾠreceived	
 ﾠCT	
 ﾠdue	
 ﾠto	
 ﾠphysical	
 ﾠcondi on,	
 ﾠ
age	
 ﾠor	
 ﾠindividual	
 ﾠwishes.
b	
 ﾠTTRD:	
 ﾠTime	
 ﾠ ll	
 ﾠdiagnosis	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠa er	
 ﾠsurgery	
 ﾠprimary	
 ﾠtumor
c	
 ﾠTreatment	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease:	
 ﾠC:	
 ﾠintended	
 ﾠcura ve	
 ﾠtreatment,	
 ﾠP:	
 ﾠpallia ve	
 ﾠtreatment
Abbrevia ons;	
 ﾠLR:	
 ﾠlocal	
 ﾠrecurrence,	
 ﾠPC:	
 ﾠperitoneal	
 ﾠcarcinomatosis,	
 ﾠRCT:	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemoradia on,	
 ﾠChT:	
 ﾠ
chemotherapy,	
 ﾠRD:	
 ﾠrecurrent	
 ﾠdisease
a	
 ﾠadjuvant	
 ﾠchemotherapy	
 ﾠthat	
 ﾠwas	
 ﾠactually	
 ﾠreceived;	
 ﾠpa ents	
 ﾠmay	
 ﾠnot	
 ﾠhave	
 ﾠreceived	
 ﾠCT	
 ﾠdue	
 ﾠto	
 ﾠphysical	
 ﾠcondi on,	
 ﾠ
age	
 ﾠor	
 ﾠindividual	
 ﾠwishes.
b	
 ﾠTTRD:	
 ﾠTime	
 ﾠ ll	
 ﾠdiagnosis	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠa er	
 ﾠsurgery	
 ﾠprimary	
 ﾠtumor
c	
 ﾠTreatment	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease:	
 ﾠC:	
 ﾠintended	
 ﾠcura ve	
 ﾠtreatment,	
 ﾠP:	
 ﾠpallia ve	
 ﾠtreatment
Abbrevia ons;	
 ﾠLR:	
 ﾠlocal	
 ﾠrecurrence,	
 ﾠPC:	
 ﾠperitoneal	
 ﾠcarcinomatosis,	
 ﾠRCT:	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemoradia on,	
 ﾠChT:	
 ﾠ
chemotherapy,	
 ﾠRD:	
 ﾠrecurrent	
 ﾠdisease
a	
 ﾠadjuvant	
 ﾠchemotherapy	
 ﾠthat	
 ﾠwas	
 ﾠactually	
 ﾠreceived;	
 ﾠpa ents	
 ﾠmay	
 ﾠnot	
 ﾠhave	
 ﾠreceived	
 ﾠCT	
 ﾠdue	
 ﾠto	
 ﾠphysical	
 ﾠcondi on,	
 ﾠ
age	
 ﾠor	
 ﾠindividual	
 ﾠwishes.
b	
 ﾠTTRD:	
 ﾠTime	
 ﾠ ll	
 ﾠdiagnosis	
 ﾠof	
 ﾠrecurrent	
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 ﾠa er	
 ﾠsurgery	
 ﾠprimary	
 ﾠtumor
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 ﾠTreatment	
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 ﾠrecurrent	
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 ﾠC:	
 ﾠintended	
 ﾠcura ve	
 ﾠtreatment,	
 ﾠP:	
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 ﾠtreatment
Abbrevia ons;	
 ﾠLR:	
 ﾠlocal	
 ﾠrecurrence,	
 ﾠPC:	
 ﾠperitoneal	
 ﾠcarcinomatosis,	
 ﾠRCT:	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemoradia on,	
 ﾠChT:	
 ﾠ
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 ﾠRD:	
 ﾠrecurrent	
 ﾠdisease
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 ﾠthat	
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 ﾠactually	
 ﾠreceived;	
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 ﾠhave	
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c	
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 ﾠrecurrent	
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 ﾠcura ve	
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 ﾠLR:	
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 ﾠrecurrence,	
 ﾠPC:	
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 ﾠRCT:	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemoradia on,	
 ﾠChT:	
 ﾠ
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 ﾠneo-ﾭ‐adjuvant	
 ﾠchemoradia on,	
 ﾠChT:	
 ﾠ
chemotherapy,	
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 ﾠrecurrent	
 ﾠdisease
a	
 ﾠadjuvant	
 ﾠchemotherapy	
 ﾠthat	
 ﾠwas	
 ﾠactually	
 ﾠreceived;	
 ﾠpa ents	
 ﾠmay	
 ﾠnot	
 ﾠhave	
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 ﾠcondi on,	
 ﾠ
age	
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 ﾠindividual	
 ﾠwishes.
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 ﾠTime	
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 ﾠof	
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 ﾠtumor
c	
 ﾠTreatment	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease:	
 ﾠC:	
 ﾠintended	
 ﾠcura ve	
 ﾠtreatment,	
 ﾠP:	
 ﾠpallia ve	
 ﾠtreatment
Abbrevia ons;	
 ﾠLR:	
 ﾠlocal	
 ﾠrecurrence,	
 ﾠPC:	
 ﾠperitoneal	
 ﾠcarcinomatosis,	
 ﾠRCT:	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemoradia on,	
 ﾠChT:	
 ﾠ
chemotherapy,	
 ﾠRD:	
 ﾠrecurrent	
 ﾠdisease
a	
 ﾠadjuvant	
 ﾠchemotherapy	
 ﾠthat	
 ﾠwas	
 ﾠactually	
 ﾠreceived;	
 ﾠpa ents	
 ﾠmay	
 ﾠnot	
 ﾠhave	
 ﾠreceived	
 ﾠCT	
 ﾠdue	
 ﾠto	
 ﾠphysical	
 ﾠcondi on,	
 ﾠ
age	
 ﾠor	
 ﾠindividual	
 ﾠwishes.
b	
 ﾠTTRD:	
 ﾠTime	
 ﾠ ll	
 ﾠdiagnosis	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠa er	
 ﾠsurgery	
 ﾠprimary	
 ﾠtumor
c	
 ﾠTreatment	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease:	
 ﾠC:	
 ﾠintended	
 ﾠcura ve	
 ﾠtreatment,	
 ﾠP:	
 ﾠpallia ve	
 ﾠtreatment
Abbrevia ons;	
 ﾠLR:	
 ﾠlocal	
 ﾠrecurrence,	
 ﾠPC:	
 ﾠperitoneal	
 ﾠcarcinomatosis,	
 ﾠRCT:	
 ﾠneo-ﾭ‐adjuvant	
 ﾠchemoradia on,	
 ﾠChT:	
 ﾠ
chemotherapy,	
 ﾠRD:	
 ﾠrecurrent	
 ﾠdisease
a	
 ﾠadjuvant	
 ﾠchemotherapy	
 ﾠthat	
 ﾠwas	
 ﾠactually	
 ﾠreceived;	
 ﾠpa ents	
 ﾠmay	
 ﾠnot	
 ﾠhave	
 ﾠreceived	
 ﾠCT	
 ﾠdue	
 ﾠto	
 ﾠphysical	
 ﾠcondi on,	
 ﾠ
age	
 ﾠor	
 ﾠindividual	
 ﾠwishes.
b	
 ﾠTTRD:	
 ﾠTime	
 ﾠ ll	
 ﾠdiagnosis	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠa er	
 ﾠsurgery	
 ﾠprimary	
 ﾠtumor
c	
 ﾠTreatment	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease:	
 ﾠC:	
 ﾠintended	
 ﾠcura ve	
 ﾠtreatment,	
 ﾠP:	
 ﾠpallia ve	
 ﾠtreatmentDiscussion	
 ﾠ
Recurrent	
 ﾠdisease	
 ﾠin	
 ﾠthe	
 ﾠﬁrst	
 ﾠyear	
 ﾠa er	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠnon-ﾭ‐metasta c	
 ﾠCRC	
 ﾠseems	
 ﾠto	
 ﾠ
be	
 ﾠlimited	
 ﾠto	
 ﾠpa ents	
 ﾠwith	
 ﾠlocally	
 ﾠadvanced	
 ﾠprimary	
 ﾠtumors.	
 ﾠThese	
 ﾠresults	
 ﾠdo	
 ﾠsuggest	
 ﾠthat	
 ﾠ
FU	
 ﾠin	
 ﾠthe	
 ﾠﬁrst	
 ﾠyear	
 ﾠa er	
 ﾠsurgery	
 ﾠaimed	
 ﾠat	
 ﾠdetec on	
 ﾠof	
 ﾠRD	
 ﾠcan	
 ﾠsafely	
 ﾠbe	
 ﾠpostponed	
 ﾠin	
 ﾠnon-ﾭ‐	
 ﾠ
advanced	
 ﾠCRC	
 ﾠand	
 ﾠbe	
 ﾠfocused	
 ﾠprimarily	
 ﾠon	
 ﾠassessing	
 ﾠthe	
 ﾠfunc onal	
 ﾠoutcomes	
 ﾠand	
 ﾠ
psychological	
 ﾠsupport	
 ﾠadapted	
 ﾠto	
 ﾠthe	
 ﾠindividual	
 ﾠpa ent’s	
 ﾠneed.	
 ﾠThe	
 ﾠoutcomes	
 ﾠin	
 ﾠthis	
 ﾠstudy	
 ﾠ
ques on	
 ﾠthe	
 ﾠcurrent	
 ﾠemphasis	
 ﾠof	
 ﾠFU	
 ﾠin	
 ﾠthe	
 ﾠﬁrst	
 ﾠyear	
 ﾠa er	
 ﾠtreatment	
 ﾠas	
 ﾠwas	
 ﾠreported	
 ﾠin	
 ﾠa	
 ﾠ
na onal	
 ﾠDutch	
 ﾠsurvey.10
	
 ﾠ An	
 ﾠimportant	
 ﾠdeterminant	
 ﾠof	
 ﾠ me	
 ﾠto	
 ﾠrecurrent	
 ﾠdisease	
 ﾠ(TTRD)	
 ﾠis	
 ﾠthe	
 ﾠintensity	
 ﾠof	
 ﾠFU.11-ﾭ‐13	
 ﾠ
In	
 ﾠthis	
 ﾠstudy,	
 ﾠthe	
 ﾠintensity	
 ﾠwas	
 ﾠmoderately	
 ﾠhigh	
 ﾠwith	
 ﾠ3-ﾭ‐monthly	
 ﾠCEA	
 ﾠmeasurements	
 ﾠand	
 ﾠ
biannual	
 ﾠimaging	
 ﾠof	
 ﾠthe	
 ﾠliver	
 ﾠas	
 ﾠpart	
 ﾠof	
 ﾠthe	
 ﾠregular	
 ﾠFU	
 ﾠprotocol.	
 ﾠAlso,	
 ﾠone	
 ﾠthird	
 ﾠof	
 ﾠpa ents	
 ﾠ
were	
 ﾠincluded	
 ﾠin	
 ﾠan	
 ﾠintensive	
 ﾠphase	
 ﾠII	
 ﾠFU	
 ﾠtrial.	
 ﾠIn	
 ﾠprevious	
 ﾠFU	
 ﾠtrials	
 ﾠthe	
 ﾠaverage	
 ﾠTTRD	
 ﾠwas	
 ﾠ
already	
 ﾠbetween	
 ﾠ10	
 ﾠand	
 ﾠ24	
 ﾠmonths;11-ﾭ‐18	
 ﾠearly	
 ﾠRD	
 ﾠdiagnosed	
 ﾠin	
 ﾠthese	
 ﾠstudies	
 ﾠmost	
 ﾠo en	
 ﾠ
were	
 ﾠliver	
 ﾠmetastases	
 ﾠfound	
 ﾠwithin	
 ﾠfew	
 ﾠmonths	
 ﾠa er	
 ﾠsurgery.	
 ﾠThe	
 ﾠhigh	
 ﾠincidence	
 ﾠof	
 ﾠ
synchronous	
 ﾠmetastases	
 ﾠand	
 ﾠlow	
 ﾠincidence	
 ﾠof	
 ﾠearly	
 ﾠrecurrences	
 ﾠin	
 ﾠthis	
 ﾠstudy	
 ﾠas	
 ﾠcompared	
 ﾠ
to	
 ﾠprevious	
 ﾠFU	
 ﾠstudies	
 ﾠdoes	
 ﾠsuggest	
 ﾠthat	
 ﾠthe	
 ﾠmajority	
 ﾠof	
 ﾠ‘early	
 ﾠmetachronous’	
 ﾠliver	
 ﾠ
metastases	
 ﾠare	
 ﾠnow	
 ﾠdiagnosed	
 ﾠbefore	
 ﾠtreatment	
 ﾠwith	
 ﾠabdominal	
 ﾠCT.	
 ﾠThe	
 ﾠoutgrowth	
 ﾠof	
 ﾠ
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 ﾠRD:	
 ﾠRecurrent	
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 ﾠrela ve	
 ﾠrisk	
 ﾠOR:	
 ﾠodds	
 ﾠra o,	
 ﾠCI:	
 ﾠconﬁdence	
 ﾠinterval,	
 ﾠp-ﾭ‐value:	
 ﾠ
probability	
 ﾠvaluemicrometastases	
 ﾠfurther,	
 ﾠis	
 ﾠlikely	
 ﾠto	
 ﾠbe	
 ﾠprevented	
 ﾠor	
 ﾠpostponed	
 ﾠby	
 ﾠthe	
 ﾠmore	
 ﾠeﬀec ve	
 ﾠ
adjuvant	
 ﾠchemotherapy	
 ﾠin	
 ﾠcolon	
 ﾠcancer	
 ﾠpa ents	
 ﾠthat	
 ﾠis	
 ﾠusually	
 ﾠadministered	
 ﾠup	
 ﾠto	
 ﾠ9-ﾭ‐10	
 ﾠ
months	
 ﾠa er	
 ﾠsurgery.8,	
 ﾠ9
	
 ﾠ To	
 ﾠboth	
 ﾠop mize	
 ﾠthe	
 ﾠeﬃcacy	
 ﾠand	
 ﾠreduce	
 ﾠcosts	
 ﾠof	
 ﾠFU	
 ﾠin	
 ﾠfuture	
 ﾠtrials	
 ﾠand	
 ﾠprotocols,	
 ﾠ
assessment	
 ﾠof	
 ﾠ‘current’	
 ﾠrecurrence	
 ﾠpa erns	
 ﾠis	
 ﾠessen al.	
 ﾠThis	
 ﾠstudy	
 ﾠelaborates	
 ﾠon	
 ﾠthe	
 ﾠ
eﬀects	
 ﾠof	
 ﾠrou ne	
 ﾠstaging	
 ﾠand	
 ﾠchanged	
 ﾠtreatment	
 ﾠon	
 ﾠearly	
 ﾠrecurrences	
 ﾠonly,	
 ﾠand	
 ﾠfound	
 ﾠT	
 ﾠ
stage,	
 ﾠnot	
 ﾠN	
 ﾠstage,	
 ﾠas	
 ﾠthe	
 ﾠmost	
 ﾠimportant	
 ﾠprognos c	
 ﾠfactor	
 ﾠfor	
 ﾠearly	
 ﾠRD.	
 ﾠHowever,	
 ﾠsince	
 ﾠ
this	
 ﾠrisk	
 ﾠfactor	
 ﾠwas	
 ﾠfound	
 ﾠin	
 ﾠa	
 ﾠpost-ﾭ‐hoc	
 ﾠanalysis,	
 ﾠit	
 ﾠwill	
 ﾠneed	
 ﾠconﬁrma on	
 ﾠand	
 ﾠreﬁnement	
 ﾠ
from	
 ﾠprospec ve	
 ﾠstudies	
 ﾠthat	
 ﾠwill	
 ﾠinclude	
 ﾠa	
 ﾠmore	
 ﾠextensive	
 ﾠrisk	
 ﾠanalysis	
 ﾠon	
 ﾠprognos c	
 ﾠ
parameters.	
 ﾠNext	
 ﾠto	
 ﾠchanges	
 ﾠin	
 ﾠearly	
 ﾠrecurrences,	
 ﾠstaging	
 ﾠand	
 ﾠchanges	
 ﾠin	
 ﾠtreatment	
 ﾠof	
 ﾠCRC	
 ﾠ
will	
 ﾠprobably	
 ﾠaﬀect	
 ﾠthe	
 ﾠincidence	
 ﾠand	
 ﾠpa ern	
 ﾠof	
 ﾠ‘late’	
 ﾠrecurrences	
 ﾠas	
 ﾠwell.	
 ﾠIn	
 ﾠrectal	
 ﾠcancer	
 ﾠ
the	
 ﾠeﬀects	
 ﾠof	
 ﾠneo-ﾭ‐adjuvant	
 ﾠtreatment	
 ﾠon	
 ﾠTTRD	
 ﾠwas	
 ﾠalready	
 ﾠdescribed	
 ﾠin	
 ﾠa	
 ﾠsystema c	
 ﾠ
review.7	
 ﾠThe	
 ﾠincidence	
 ﾠwas	
 ﾠreduced	
 ﾠand	
 ﾠthe	
 ﾠTTRD	
 ﾠprolonged,	
 ﾠleading	
 ﾠto	
 ﾠthe	
 ﾠsugges on	
 ﾠ
that	
 ﾠan	
 ﾠes mated	
 ﾠ8	
 ﾠyears	
 ﾠof	
 ﾠFU	
 ﾠmight	
 ﾠbe	
 ﾠnecessary	
 ﾠfor	
 ﾠdeﬁni ve	
 ﾠassessment	
 ﾠof	
 ﾠ
therapeu c	
 ﾠresults.	
 ﾠAdjuvant	
 ﾠchemotherapy	
 ﾠconsis ng	
 ﾠof	
 ﾠ5FU	
 ﾠcombined	
 ﾠwith	
 ﾠoxalipla n	
 ﾠin	
 ﾠ
stage	
 ﾠIII	
 ﾠcolon	
 ﾠcancer	
 ﾠhas	
 ﾠled	
 ﾠto	
 ﾠa	
 ﾠmodest	
 ﾠimprovement	
 ﾠin	
 ﾠdisease	
 ﾠfree	
 ﾠsurvival	
 ﾠ3	
 ﾠto	
 ﾠ4	
 ﾠyears	
 ﾠ
a er	
 ﾠcura ve	
 ﾠtreatment.8,	
 ﾠ9	
 ﾠThe	
 ﾠresults	
 ﾠfrom	
 ﾠthese	
 ﾠstudies	
 ﾠsuggest	
 ﾠthat	
 ﾠthe	
 ﾠincidence	
 ﾠof	
 ﾠRD	
 ﾠ
has	
 ﾠdecreased.	
 ﾠAnother	
 ﾠexplana on	
 ﾠmight	
 ﾠbe	
 ﾠthat	
 ﾠthe	
 ﾠoccurrence	
 ﾠof	
 ﾠRD	
 ﾠhas	
 ﾠbeen	
 ﾠ
prolonged	
 ﾠto	
 ﾠa er	
 ﾠ4	
 ﾠyears	
 ﾠsince	
 ﾠlong-ﾭ‐term	
 ﾠresults	
 ﾠhave	
 ﾠnot	
 ﾠyet	
 ﾠbeen	
 ﾠdescribed.
	
 ﾠ To	
 ﾠconclude,	
 ﾠnew	
 ﾠes ma ons	
 ﾠon	
 ﾠprevalence	
 ﾠand	
 ﾠexpected	
 ﾠTTRD	
 ﾠfrom	
 ﾠpa ent	
 ﾠ
popula ons	
 ﾠstaged	
 ﾠand	
 ﾠtreated	
 ﾠaccording	
 ﾠto	
 ﾠcurrent	
 ﾠstandards,	
 ﾠare	
 ﾠneeded	
 ﾠto	
 ﾠop mize	
 ﾠFU	
 ﾠ
on	
 ﾠboth	
 ﾠthe	
 ﾠeﬃcacy	
 ﾠand	
 ﾠcost-ﾭ‐eﬀec veness.	
 ﾠThe	
 ﾠdevelopments	
 ﾠin	
 ﾠtreatment	
 ﾠof	
 ﾠmetasta c	
 ﾠ
CRC	
 ﾠin	
 ﾠthe	
 ﾠlast	
 ﾠdecades	
 ﾠhave	
 ﾠmo vated	
 ﾠnew	
 ﾠeﬀorts	
 ﾠto	
 ﾠimprove	
 ﾠfollow-ﾭ‐up,	
 ﾠas	
 ﾠintended	
 ﾠin	
 ﾠa	
 ﾠ
forthcoming	
 ﾠna onal	
 ﾠFU	
 ﾠtrial	
 ﾠin	
 ﾠthe	
 ﾠNetherlands.	
 ﾠCRC	
 ﾠis	
 ﾠa	
 ﾠcommon	
 ﾠdisease	
 ﾠand	
 ﾠintensive	
 ﾠ
FU	
 ﾠcan	
 ﾠbe	
 ﾠexpensive.16	
 ﾠIden ﬁca on	
 ﾠof	
 ﾠlow	
 ﾠand	
 ﾠhigh-ﾭ‐risk	
 ﾠgroups	
 ﾠmight	
 ﾠlead	
 ﾠto	
 ﾠa	
 ﾠdiﬀerent	
 ﾠ
policy	
 ﾠin	
 ﾠfollow	
 ﾠup.	
 ﾠThis	
 ﾠcan	
 ﾠbe	
 ﾠbeneﬁcial	
 ﾠto	
 ﾠboth	
 ﾠgroups	
 ﾠof	
 ﾠpa ents	
 ﾠfor	
 ﾠpsychological,	
 ﾠ
medical	
 ﾠand	
 ﾠeconomical	
 ﾠreasons.	
 ﾠThis	
 ﾠstudy	
 ﾠis	
 ﾠa	
 ﾠﬁrst	
 ﾠeﬀort	
 ﾠtowards	
 ﾠsuch	
 ﾠindividualized	
 ﾠrisk-ﾭ‐
adapted	
 ﾠapproach.
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120Staging	
 ﾠbefore	
 ﾠtreatment
The	
 ﾠoutcome	
 ﾠof	
 ﾠthe	
 ﾠﬁrst	
 ﾠstudy	
 ﾠ(chapter	
 ﾠ2)	
 ﾠevalua ng	
 ﾠthe	
 ﾠrelevance	
 ﾠof	
 ﾠstaging	
 ﾠwith	
 ﾠ
abdominal	
 ﾠCT	
 ﾠbefore	
 ﾠtreatment,	
 ﾠsupports	
 ﾠthis	
 ﾠas	
 ﾠa	
 ﾠrou ne	
 ﾠprocedure	
 ﾠfor	
 ﾠall	
 ﾠCRC	
 ﾠpa ents.	
 ﾠ
In	
 ﾠthe	
 ﾠdescribed	
 ﾠunselected	
 ﾠhospital	
 ﾠpopula on	
 ﾠof	
 ﾠ612	
 ﾠpa ents,	
 ﾠa	
 ﾠhigh	
 ﾠpercentage	
 ﾠof	
 ﾠ
metasta c	
 ﾠCRC	
 ﾠ(31%)	
 ﾠwas	
 ﾠfound.	
 ﾠThe	
 ﾠability	
 ﾠof	
 ﾠabdominal	
 ﾠCT	
 ﾠto	
 ﾠﬁnd	
 ﾠmetasta c	
 ﾠCRC	
 ﾠwas	
 ﾠ
good	
 ﾠfor	
 ﾠliver	
 ﾠmetastases	
 ﾠ(LM),	
 ﾠbut	
 ﾠpoor	
 ﾠfor	
 ﾠperitoneal	
 ﾠcarcinomatosis	
 ﾠ(PC).	
 ﾠEs ma on	
 ﾠof	
 ﾠ
T-ﾭ‐stage	
 ﾠof	
 ﾠcolon	
 ﾠcancer	
 ﾠ(CC)	
 ﾠon	
 ﾠabdominal	
 ﾠCT	
 ﾠwas	
 ﾠfairly	
 ﾠgood	
 ﾠand	
 ﾠmay,	
 ﾠfollowing	
 ﾠthe	
 ﾠ
observed	
 ﾠstrong	
 ﾠrela on	
 ﾠbetween	
 ﾠcolonic	
 ﾠT-ﾭ‐stage	
 ﾠand	
 ﾠPC,	
 ﾠbe	
 ﾠable	
 ﾠto	
 ﾠserve	
 ﾠas	
 ﾠa	
 ﾠsurrogate	
 ﾠ
indicator	
 ﾠfor	
 ﾠPC.	
 ﾠThe	
 ﾠmost	
 ﾠnotable	
 ﾠchange	
 ﾠin	
 ﾠtreatment	
 ﾠplanning	
 ﾠwas	
 ﾠobserved	
 ﾠin	
 ﾠ
performing	
 ﾠno	
 ﾠresec on	
 ﾠof	
 ﾠthe	
 ﾠprimary	
 ﾠtumor	
 ﾠin	
 ﾠemergency	
 ﾠsurgery	
 ﾠfor	
 ﾠCC,	
 ﾠas	
 ﾠa	
 ﾠ
consequence	
 ﾠof	
 ﾠdiagnosing	
 ﾠincurable	
 ﾠmetasta c	
 ﾠdisease.	
 ﾠThis,	
 ﾠand	
 ﾠthe	
 ﾠﬁnding	
 ﾠof	
 ﾠmetasta c	
 ﾠ
CRC	
 ﾠin	
 ﾠnearly	
 ﾠhalf	
 ﾠof	
 ﾠemergency	
 ﾠpa ents,	
 ﾠunderlines	
 ﾠthe	
 ﾠrelevance	
 ﾠof	
 ﾠstaging	
 ﾠin	
 ﾠall	
 ﾠ
urgencies.	
 ﾠIt	
 ﾠwas	
 ﾠhowever	
 ﾠobserved	
 ﾠthat	
 ﾠ‘emergency	
 ﾠstaging’	
 ﾠtended	
 ﾠto	
 ﾠbe	
 ﾠomi ed,	
 ﾠmainly	
 ﾠ
due	
 ﾠto	
 ﾠlogis c	
 ﾠreasons.	
 ﾠA	
 ﾠheightened	
 ﾠawareness	
 ﾠthat	
 ﾠstaging	
 ﾠoﬀers	
 ﾠthe	
 ﾠopportunity	
 ﾠto	
 ﾠ
change	
 ﾠthe	
 ﾠtreatment	
 ﾠplan	
 ﾠto	
 ﾠless	
 ﾠextensive	
 ﾠprocedures	
 ﾠmay	
 ﾠbe	
 ﾠbeneﬁcial	
 ﾠin	
 ﾠterms	
 ﾠof	
 ﾠa	
 ﾠ
decrease	
 ﾠin	
 ﾠopera ve	
 ﾠmorbidity	
 ﾠand	
 ﾠmortality.	
 ﾠChanges	
 ﾠin	
 ﾠtreatment	
 ﾠplanning	
 ﾠwere	
 ﾠ
observed	
 ﾠin	
 ﾠpa ents	
 ﾠwith	
 ﾠLM	
 ﾠas	
 ﾠwell,	
 ﾠbut	
 ﾠnot	
 ﾠin	
 ﾠpa ents	
 ﾠwith	
 ﾠPC.	
 ﾠThis	
 ﾠis	
 ﾠlargely	
 ﾠdue	
 ﾠto	
 ﾠthe	
 ﾠ
(failing)	
 ﾠaccuracy	
 ﾠof	
 ﾠthe	
 ﾠimaging	
 ﾠtechnique	
 ﾠ(CT),	
 ﾠnot	
 ﾠdue	
 ﾠthe	
 ﾠrelevance	
 ﾠof	
 ﾠdiagnosing	
 ﾠ
metasta c	
 ﾠCRC	
 ﾠfor	
 ﾠop mal	
 ﾠtreatment.	
 ﾠTo	
 ﾠsearch	
 ﾠfor	
 ﾠmetastases	
 ﾠbefore	
 ﾠtreatment	
 ﾠcan	
 ﾠ
improve	
 ﾠthe	
 ﾠoncological	
 ﾠoutcome,	
 ﾠbut	
 ﾠis	
 ﾠas	
 ﾠmuch	
 ﾠdependent	
 ﾠon	
 ﾠlogis cs	
 ﾠand	
 ﾠorganiza on	
 ﾠ
as	
 ﾠon	
 ﾠthe	
 ﾠaccuracy	
 ﾠof	
 ﾠthe	
 ﾠimaging	
 ﾠtechnique.
	
 ﾠ Staging	
 ﾠwith	
 ﾠchest	
 ﾠCT	
 ﾠbefore	
 ﾠtreatment	
 ﾠwas	
 ﾠnot	
 ﾠsupported	
 ﾠby	
 ﾠthe	
 ﾠoutcomes	
 ﾠof	
 ﾠthe	
 ﾠ
second	
 ﾠstudy,	
 ﾠthat	
 ﾠevaluated	
 ﾠthe	
 ﾠoutcome	
 ﾠin	
 ﾠa	
 ﾠcohort	
 ﾠof	
 ﾠ200	
 ﾠconsecu ve	
 ﾠpa ents	
 ﾠ(chapter	
 ﾠ
3).	
 ﾠThe	
 ﾠincidence	
 ﾠof	
 ﾠlung	
 ﾠmetastases	
 ﾠwas	
 ﾠlow	
 ﾠ(7%),	
 ﾠespecially	
 ﾠthose	
 ﾠconﬁned	
 ﾠto	
 ﾠthe	
 ﾠlung	
 ﾠ
(3%).	
 ﾠDue	
 ﾠto	
 ﾠdiagnos c	
 ﾠdiﬃcul es,	
 ﾠonly	
 ﾠa	
 ﾠminority	
 ﾠof	
 ﾠlung	
 ﾠmetastases	
 ﾠwere	
 ﾠdiagnosed	
 ﾠ
before	
 ﾠtreatment	
 ﾠ(2.5%).	
 ﾠIndeterminate	
 ﾠlesions	
 ﾠwere	
 ﾠfrequently	
 ﾠfound	
 ﾠ(25%)	
 ﾠand	
 ﾠ
discrimina on	
 ﾠbetween	
 ﾠbenign	
 ﾠand	
 ﾠmalignant	
 ﾠlesions	
 ﾠwas	
 ﾠdiﬃcult.	
 ﾠOnly	
 ﾠa	
 ﾠminority	
 ﾠturned	
 ﾠ
out	
 ﾠto	
 ﾠbe	
 ﾠmetastases	
 ﾠ(16%).	
 ﾠStaging	
 ﾠwith	
 ﾠchest	
 ﾠCT	
 ﾠdid	
 ﾠnot	
 ﾠresult	
 ﾠin	
 ﾠa	
 ﾠchange	
 ﾠof	
 ﾠthe	
 ﾠ
treatment	
 ﾠplan,	
 ﾠnor	
 ﾠdid	
 ﾠit	
 ﾠresult	
 ﾠin	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠpulmonary	
 ﾠmetastases.	
 ﾠIt	
 ﾠdid	
 ﾠ
cause	
 ﾠdiagnos c	
 ﾠdilemmas	
 ﾠand	
 ﾠprolonged	
 ﾠuncertainty.	
 ﾠAccurate	
 ﾠpulmonary	
 ﾠstaging	
 ﾠwas	
 ﾠ
most	
 ﾠrelevant	
 ﾠin	
 ﾠpa ents	
 ﾠthat	
 ﾠwere	
 ﾠeligible	
 ﾠfor	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠmetasta c	
 ﾠCRC	
 ﾠon	
 ﾠ
other	
 ﾠloca ons.	
 ﾠLimita on	
 ﾠof	
 ﾠstaging	
 ﾠwith	
 ﾠchest	
 ﾠCT	
 ﾠto	
 ﾠthis	
 ﾠselected	
 ﾠpa ent	
 ﾠgroup	
 ﾠwould	
 ﾠ
signiﬁcantly	
 ﾠsave	
 ﾠresources,	
 ﾠbut	
 ﾠs ll	
 ﾠmeets	
 ﾠthe	
 ﾠsame	
 ﾠdiagnos c	
 ﾠdilemmas	
 ﾠin	
 ﾠrespect	
 ﾠto	
 ﾠthe	
 ﾠ
indeterminate	
 ﾠlesions.	
 ﾠStaging	
 ﾠwith	
 ﾠchest	
 ﾠCT,	
 ﾠas	
 ﾠa	
 ﾠconclusion,	
 ﾠis	
 ﾠnot	
 ﾠrecommended	
 ﾠas	
 ﾠa	
 ﾠ
rou ne	
 ﾠprocedure.
121Follow-ﾭ‐up
From	
 ﾠthe	
 ﾠna onal	
 ﾠsurvey	
 ﾠon	
 ﾠfollow-ﾭ‐up,	
 ﾠwe	
 ﾠlearned	
 ﾠthat	
 ﾠrenewal	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠbased	
 ﾠon	
 ﾠ
scien ﬁc	
 ﾠevidence	
 ﾠis	
 ﾠdesired	
 ﾠand	
 ﾠa	
 ﾠna onal	
 ﾠtrial	
 ﾠfeasible	
 ﾠ(chapter	
 ﾠ4).	
 ﾠThis	
 ﾠmo vated	
 ﾠto	
 ﾠ
start	
 ﾠa	
 ﾠcomprehensive	
 ﾠreview	
 ﾠof	
 ﾠliterature	
 ﾠand,	
 ﾠif	
 ﾠand	
 ﾠwhere	
 ﾠpossible,	
 ﾠdesign	
 ﾠa	
 ﾠnew	
 ﾠfollow-ﾭ‐
up	
 ﾠstrategy	
 ﾠ(chapter	
 ﾠ5	
 ﾠand	
 ﾠ6).	
 ﾠFollow-ﾭ‐up,	
 ﾠand	
 ﾠwith	
 ﾠthat	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements,	
 ﾠdoes	
 ﾠ
not	
 ﾠseem	
 ﾠbeneﬁcial	
 ﾠfor	
 ﾠsurvival;	
 ﾠaccording	
 ﾠto	
 ﾠ5	
 ﾠmeta-ﾭ‐analyses,	
 ﾠevidence	
 ﾠis	
 ﾠs ll	
 ﾠfailing.	
 ﾠ
When	
 ﾠevidence	
 ﾠfails,	
 ﾠbeliefs	
 ﾠcan	
 ﾠbecome	
 ﾠ‘facts’.	
 ﾠOne	
 ﾠsuch	
 ﾠwell-ﾭ‐known	
 ﾠbelief,	
 ﾠthat	
 ﾠnormal	
 ﾠ
CEA	
 ﾠvalues	
 ﾠbefore	
 ﾠtreatment	
 ﾠimplies	
 ﾠCEA	
 ﾠwill	
 ﾠnot	
 ﾠrise	
 ﾠin	
 ﾠcase	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease,	
 ﾠwas	
 ﾠ
proven	
 ﾠwrong	
 ﾠ(chapter	
 ﾠ5).	
 ﾠThe	
 ﾠreview	
 ﾠon	
 ﾠCEA	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠstretching	
 ﾠthe	
 ﾠpast	
 ﾠ30	
 ﾠyears,	
 ﾠ
showed	
 ﾠthat	
 ﾠprevious	
 ﾠevidence	
 ﾠfailed	
 ﾠthe	
 ﾠbeneﬁcial	
 ﾠeﬀects	
 ﾠof	
 ﾠfollow-ﾭ‐up,	
 ﾠbut	
 ﾠdid	
 ﾠnot	
 ﾠ
denounce	
 ﾠserum	
 ﾠCEA	
 ﾠas	
 ﾠan	
 ﾠeﬀec ve	
 ﾠsurveillance	
 ﾠtool.	
 ﾠOn	
 ﾠthe	
 ﾠcontrary;	
 ﾠCEA	
 ﾠwas	
 ﾠshown	
 ﾠto	
 ﾠ
be	
 ﾠthe	
 ﾠonly	
 ﾠdiagnos c	
 ﾠmethod	
 ﾠthat	
 ﾠhas	
 ﾠcontributed	
 ﾠto	
 ﾠa	
 ﾠsurvival	
 ﾠbeneﬁt,	
 ﾠalbeit	
 ﾠthe	
 ﾠeﬀects	
 ﾠ
were	
 ﾠsmall.	
 ﾠThe	
 ﾠini al	
 ﾠpromise	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠhas	
 ﾠbeen	
 ﾠtarnished	
 ﾠthrough	
 ﾠperpetua on	
 ﾠof	
 ﾠ
poorly	
 ﾠdesigned	
 ﾠand	
 ﾠunderpowered	
 ﾠstudies.	
 ﾠOur	
 ﾠconclusion	
 ﾠwas	
 ﾠthat	
 ﾠa	
 ﾠre-ﾭ‐evalua on	
 ﾠof	
 ﾠthe	
 ﾠ
poten al	
 ﾠof	
 ﾠCEA	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠwas	
 ﾠworthwhile	
 ﾠ(chapter	
 ﾠ6).
	
 ﾠ At	
 ﾠthe	
 ﾠ me	
 ﾠCEA	
 ﾠwas	
 ﾠdiscovered	
 ﾠas	
 ﾠa	
 ﾠtumor	
 ﾠmarker	
 ﾠfor	
 ﾠgastrointes nal	
 ﾠmalignancies	
 ﾠ
and	
 ﾠevaluated	
 ﾠfor	
 ﾠits	
 ﾠclinical	
 ﾠapplicability	
 ﾠ(Staab,	
 ﾠ1978-ﾭ‐1982),	
 ﾠit	
 ﾠwas	
 ﾠsuggested	
 ﾠthat	
 ﾠ
bimonthly	
 ﾠmeasurements	
 ﾠand	
 ﾠdynamic	
 ﾠthreshold	
 ﾠinterpreta on	
 ﾠwould	
 ﾠprovide	
 ﾠthe	
 ﾠop mal	
 ﾠ
accuracy	
 ﾠof	
 ﾠserum	
 ﾠCEA.	
 ﾠThis	
 ﾠhypothesis	
 ﾠwas	
 ﾠreconsidered	
 ﾠby	
 ﾠlooking	
 ﾠinto	
 ﾠthe	
 ﾠevidence	
 ﾠon	
 ﾠ
this	
 ﾠapproach.	
 ﾠFirst,	
 ﾠwe	
 ﾠstudied	
 ﾠhow	
 ﾠthe	
 ﾠaccuracy	
 ﾠof	
 ﾠserum	
 ﾠCEA	
 ﾠwould	
 ﾠbe	
 ﾠaﬀected	
 ﾠwhen	
 ﾠa	
 ﾠ
dynamic	
 ﾠthreshold	
 ﾠvalue	
 ﾠis	
 ﾠapplied,	
 ﾠin	
 ﾠthe	
 ﾠcontext	
 ﾠof	
 ﾠfollow-ﾭ‐up.	
 ﾠThe	
 ﾠclinically	
 ﾠop mal	
 ﾠ
threshold	
 ﾠvalue	
 ﾠis	
 ﾠdependent	
 ﾠon	
 ﾠthe	
 ﾠdesired	
 ﾠsensi vity	
 ﾠand	
 ﾠspeciﬁcity	
 ﾠin	
 ﾠthe	
 ﾠtarget	
 ﾠ
popula on.	
 ﾠSensi vity	
 ﾠmust	
 ﾠbe	
 ﾠhigh	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠto	
 ﾠadequately	
 ﾠdetect	
 ﾠrecurrent	
 ﾠdisease.	
 ﾠA	
 ﾠ
high	
 ﾠspeciﬁcity	
 ﾠis	
 ﾠof	
 ﾠimportance	
 ﾠto	
 ﾠminimize	
 ﾠunnecessary	
 ﾠdiagnos c	
 ﾠevalua on	
 ﾠbased	
 ﾠon	
 ﾠ
test	
 ﾠresults,	
 ﾠespecially	
 ﾠwhen	
 ﾠthe	
 ﾠtest	
 ﾠis	
 ﾠapplied	
 ﾠas	
 ﾠa	
 ﾠscreening	
 ﾠtool.	
 ﾠFollow-ﾭ‐up	
 ﾠrequires	
 ﾠ
both,	
 ﾠas	
 ﾠa	
 ﾠscreening	
 ﾠtool	
 ﾠin	
 ﾠa	
 ﾠhigh-ﾭ‐risk	
 ﾠpopula on.	
 ﾠThis	
 ﾠevalua on	
 ﾠshowed	
 ﾠthat	
 ﾠCEA	
 ﾠhas	
 ﾠthe	
 ﾠ
lowest	
 ﾠaccuracy	
 ﾠin	
 ﾠthe	
 ﾠrange	
 ﾠfrom	
 ﾠ2.5-ﾭ‐10	
 ﾠng/ml	
 ﾠ(sensi vity	
 ﾠ70-ﾭ‐90%,	
 ﾠspeciﬁcity	
 ﾠ30-ﾭ‐65%),	
 ﾠ
that	
 ﾠis	
 ﾠlikely	
 ﾠcaused	
 ﾠby	
 ﾠthe	
 ﾠoverlap	
 ﾠof	
 ﾠabnormal	
 ﾠCEA	
 ﾠvalues	
 ﾠwith	
 ﾠbenign	
 ﾠinﬂammatory	
 ﾠ
disease	
 ﾠand	
 ﾠsmoking	
 ﾠin	
 ﾠthese	
 ﾠlower	
 ﾠranges.	
 ﾠAt	
 ﾠthe	
 ﾠsame	
 ﾠ me,	
 ﾠthis	
 ﾠis	
 ﾠthe	
 ﾠpreferred	
 ﾠrange	
 ﾠin	
 ﾠ
which	
 ﾠto	
 ﾠdetect	
 ﾠrecurrent	
 ﾠdisease	
 ﾠduring	
 ﾠfollow-ﾭ‐up,	
 ﾠin	
 ﾠthe	
 ﾠcontext	
 ﾠof	
 ﾠbeing	
 ﾠable	
 ﾠto	
 ﾠoﬀer	
 ﾠa	
 ﾠ
second	
 ﾠchance	
 ﾠon	
 ﾠcure.	
 ﾠA	
 ﾠdynamic	
 ﾠthreshold	
 ﾠvalue	
 ﾠmay	
 ﾠovercome	
 ﾠthe	
 ﾠinterferences	
 ﾠin	
 ﾠ
these	
 ﾠlower	
 ﾠranges;	
 ﾠThe	
 ﾠdiﬀerence	
 ﾠbetween	
 ﾠmalignancies	
 ﾠand	
 ﾠinﬂammatory	
 ﾠdisease	
 ﾠis	
 ﾠthat	
 ﾠ
malignancies	
 ﾠwill	
 ﾠcon nue	
 ﾠto	
 ﾠgrow	
 ﾠwhere	
 ﾠinﬂammatory	
 ﾠdisease	
 ﾠis	
 ﾠusually	
 ﾠself-ﾭ‐limi ng.	
 ﾠThe	
 ﾠ
large	
 ﾠinter-ﾭ‐individual	
 ﾠvaria on	
 ﾠ(55%)	
 ﾠcan	
 ﾠpar ally	
 ﾠbe	
 ﾠcorrected	
 ﾠby	
 ﾠraising	
 ﾠthe	
 ﾠlower	
 ﾠlimit	
 ﾠ
sta c	
 ﾠthreshold	
 ﾠvalue	
 ﾠ(normal	
 ﾠ2.0-ﾭ‐2.5	
 ﾠng/ml)	
 ﾠto	
 ﾠ5	
 ﾠng/ml	
 ﾠand	
 ﾠhigher,	
 ﾠas	
 ﾠis	
 ﾠusual	
 ﾠnowadays.	
 ﾠ
Downside	
 ﾠof	
 ﾠthis	
 ﾠapproach	
 ﾠis	
 ﾠthat	
 ﾠthe	
 ﾠsensi vity	
 ﾠwill	
 ﾠdecrease.	
 ﾠThe	
 ﾠalterna ve	
 ﾠto	
 ﾠconsider	
 ﾠ
intra-ﾭ‐individual	
 ﾠrise	
 ﾠeliminates	
 ﾠthe	
 ﾠinter-ﾭ‐individual	
 ﾠvaria on	
 ﾠand	
 ﾠaddi onally	
 ﾠshows	
 ﾠthe	
 ﾠ
122poten ally	
 ﾠdiscrimina ve	
 ﾠpa ern	
 ﾠof	
 ﾠrise.	
 ﾠThis	
 ﾠapproach	
 ﾠdoes	
 ﾠrequire	
 ﾠfrequent	
 ﾠ
measurements.	
 ﾠA	
 ﾠdynamic	
 ﾠthreshold	
 ﾠvalue	
 ﾠas	
 ﾠmeasure	
 ﾠwas	
 ﾠapplied	
 ﾠin	
 ﾠonly	
 ﾠone	
 ﾠprospec ve	
 ﾠ
cohort	
 ﾠstudy	
 ﾠon	
 ﾠfollow-ﾭ‐up	
 ﾠ(Staab,	
 ﾠ1985),	
 ﾠbut	
 ﾠnever	
 ﾠtested	
 ﾠin	
 ﾠa	
 ﾠcompara ve	
 ﾠor	
 ﾠrandomized	
 ﾠ
trial.	
 ﾠThe	
 ﾠprognos c	
 ﾠcapacity	
 ﾠof	
 ﾠserum	
 ﾠCEA-ﾭ‐rise	
 ﾠin	
 ﾠcomparison	
 ﾠto	
 ﾠa	
 ﾠsta c	
 ﾠthreshold	
 ﾠvalue	
 ﾠ
was	
 ﾠevaluated	
 ﾠin	
 ﾠseveral	
 ﾠretrospec ve	
 ﾠstudies,	
 ﾠall	
 ﾠshowing	
 ﾠthat	
 ﾠCEA-ﾭ‐rise	
 ﾠis	
 ﾠa	
 ﾠfar	
 ﾠbe er	
 ﾠ
indicator	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠthan	
 ﾠthe	
 ﾠactual	
 ﾠvalue.	
 ﾠThese	
 ﾠﬁndings	
 ﾠsupport	
 ﾠthe	
 ﾠoriginal	
 ﾠ
hypothesis,	
 ﾠthat	
 ﾠ-ﾭ‐in	
 ﾠa	
 ﾠrevised	
 ﾠformat	
 ﾠadap ng	
 ﾠto	
 ﾠcurrent	
 ﾠclinical	
 ﾠcircumstances-ﾭ‐	
 ﾠprovided	
 ﾠ
the	
 ﾠbasis	
 ﾠfor	
 ﾠa	
 ﾠnew	
 ﾠfollow-ﾭ‐up	
 ﾠdesign.	
 ﾠThis	
 ﾠrevisited	
 ﾠapproach	
 ﾠis	
 ﾠnow	
 ﾠreferred	
 ﾠto	
 ﾠas	
 ﾠhigh	
 ﾠ
frequency	
 ﾠdynamic	
 ﾠthreshold	
 ﾠ(HiDT)	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements.	
 ﾠ
	
 ﾠ This	
 ﾠ‘trying	
 ﾠagain’	
 ﾠa er	
 ﾠseveral	
 ﾠprevious	
 ﾠfailures,	
 ﾠconsequently	
 ﾠmet	
 ﾠskep cal	
 ﾠresponses.	
 ﾠ
Nevertheless,	
 ﾠ me	
 ﾠand	
 ﾠcircumstances	
 ﾠhave	
 ﾠchanged	
 ﾠand	
 ﾠmany	
 ﾠof	
 ﾠthese	
 ﾠchanges	
 ﾠdo	
 ﾠ
mo vate	
 ﾠa	
 ﾠnew	
 ﾠeﬀort	
 ﾠto	
 ﾠop mize	
 ﾠfollow-ﾭ‐up;	
 ﾠImprovements	
 ﾠin	
 ﾠtreatment	
 ﾠof	
 ﾠmetasta c	
 ﾠCRC	
 ﾠ
as	
 ﾠmen oned	
 ﾠbefore,	
 ﾠthe	
 ﾠtechnical	
 ﾠadvancements	
 ﾠin	
 ﾠimaging	
 ﾠtechniques	
 ﾠthat	
 ﾠfacilitate	
 ﾠ
accurate	
 ﾠnon-ﾭ‐invasive	
 ﾠlocaliza on	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠand	
 ﾠthe	
 ﾠpossibili es	
 ﾠof	
 ﾠautomated	
 ﾠ
support,	
 ﾠall	
 ﾠfavored	
 ﾠa	
 ﾠnew	
 ﾠfollow-ﾭ‐up	
 ﾠtrial.	
 ﾠIn	
 ﾠ2008,	
 ﾠa	
 ﾠprospec ve	
 ﾠnon-ﾭ‐randomized	
 ﾠfeasibility	
 ﾠ
study	
 ﾠhas	
 ﾠstarted	
 ﾠand	
 ﾠincluded	
 ﾠ241	
 ﾠpa ents	
 ﾠin	
 ﾠtwo	
 ﾠcenters	
 ﾠ(UMCG	
 ﾠand	
 ﾠMST).	
 ﾠUp	
 ﾠ ll	
 ﾠnow,	
 ﾠ
28	
 ﾠpa ents	
 ﾠhad	
 ﾠrecurrent	
 ﾠdisease	
 ﾠ(12%).	
 ﾠThe	
 ﾠsensi vity	
 ﾠof	
 ﾠHiDT	
 ﾠserum	
 ﾠCEA	
 ﾠmeasurements	
 ﾠ
in	
 ﾠthe	
 ﾠrange	
 ﾠbetween	
 ﾠ2.5	
 ﾠand	
 ﾠ10	
 ﾠng/ml	
 ﾠwas	
 ﾠ79%	
 ﾠand	
 ﾠthe	
 ﾠspeciﬁcity	
 ﾠ88%.	
 ﾠThe	
 ﾠoutcome	
 ﾠ
concerning	
 ﾠthe	
 ﾠeligibility	
 ﾠfor	
 ﾠcura ve	
 ﾠresec on	
 ﾠ-ﾭ‐in	
 ﾠan	
 ﾠinterval	
 ﾠanalysis-ﾭ‐	
 ﾠwas	
 ﾠ43%.	
 ﾠThe	
 ﾠtrial	
 ﾠ
showed	
 ﾠthat	
 ﾠthe	
 ﾠprotocol	
 ﾠwas	
 ﾠfeasible	
 ﾠand	
 ﾠsupported	
 ﾠthe	
 ﾠhypothesis	
 ﾠon	
 ﾠits	
 ﾠtheore cal	
 ﾠ
grounds.	
 ﾠ
	
 ﾠ An	
 ﾠimportant	
 ﾠpart	
 ﾠof	
 ﾠthe	
 ﾠphase	
 ﾠII	
 ﾠtrial	
 ﾠwas	
 ﾠto	
 ﾠanalyze	
 ﾠthe	
 ﾠpsychological	
 ﾠeﬀects	
 ﾠof	
 ﾠthe	
 ﾠ
new	
 ﾠfollow-ﾭ‐up	
 ﾠdesign	
 ﾠon	
 ﾠpa ents	
 ﾠ(chapter	
 ﾠ7).	
 ﾠTo	
 ﾠfacilitate	
 ﾠthese	
 ﾠfrequent	
 ﾠCEA	
 ﾠ
measurements	
 ﾠwithout	
 ﾠcausing	
 ﾠan	
 ﾠunworkable	
 ﾠoverload	
 ﾠof	
 ﾠthe	
 ﾠoutpa ent	
 ﾠclinic,	
 ﾠthe	
 ﾠ
monthly	
 ﾠCEA	
 ﾠresults	
 ﾠwere	
 ﾠprocessed	
 ﾠand	
 ﾠcommunicated	
 ﾠwith	
 ﾠthe	
 ﾠpa ent	
 ﾠby	
 ﾠle er	
 ﾠand	
 ﾠ
phone,	
 ﾠwith	
 ﾠless	
 ﾠoutpa ent	
 ﾠclinic	
 ﾠvisits.	
 ﾠFrom	
 ﾠthis	
 ﾠstudy	
 ﾠit	
 ﾠbecame	
 ﾠclear	
 ﾠthat	
 ﾠnot	
 ﾠonly	
 ﾠwas	
 ﾠ
this	
 ﾠprotocol	
 ﾠfeasible	
 ﾠin	
 ﾠterms	
 ﾠof	
 ﾠpsychological	
 ﾠimpact	
 ﾠ(higher	
 ﾠpa ent	
 ﾠsa sfac on,	
 ﾠno	
 ﾠ
diﬀerence	
 ﾠon	
 ﾠdepression,	
 ﾠcancer	
 ﾠworries	
 ﾠand	
 ﾠanxiety	
 ﾠscales),	
 ﾠit	
 ﾠwas	
 ﾠeven	
 ﾠpreferred	
 ﾠby	
 ﾠ
pa ents	
 ﾠabove	
 ﾠactual	
 ﾠcontact	
 ﾠwith	
 ﾠthe	
 ﾠdoctor.	
 ﾠRemembering	
 ﾠthe	
 ﾠemo onal	
 ﾠaspect	
 ﾠof	
 ﾠ
follow-ﾭ‐up,	
 ﾠthis	
 ﾠoutcome	
 ﾠwas	
 ﾠnot	
 ﾠexpected	
 ﾠfrom	
 ﾠa	
 ﾠdoctors’	
 ﾠpoint	
 ﾠof	
 ﾠview.	
 ﾠ
	
 ﾠ The	
 ﾠoutcomes	
 ﾠof	
 ﾠthe	
 ﾠphase	
 ﾠII	
 ﾠtrial	
 ﾠconcerning	
 ﾠthe	
 ﾠﬁrst	
 ﾠes mates	
 ﾠon	
 ﾠeligibility	
 ﾠfor	
 ﾠ
cura ve	
 ﾠtreatment	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease,	
 ﾠand	
 ﾠthe	
 ﾠfeasibility	
 ﾠof	
 ﾠthe	
 ﾠprotocol	
 ﾠconcerning	
 ﾠboth	
 ﾠ
the	
 ﾠautomated	
 ﾠsupport	
 ﾠand	
 ﾠpsychological	
 ﾠimpact,	
 ﾠhave	
 ﾠresulted	
 ﾠin	
 ﾠa	
 ﾠforthcoming	
 ﾠna onal	
 ﾠ
phase	
 ﾠIII	
 ﾠrandomized	
 ﾠtrial.	
 ﾠ
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 ﾠfollow-ﾭ‐up	
 ﾠ(chapter	
 ﾠ8)
The	
 ﾠincidence	
 ﾠof	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwithin	
 ﾠone	
 ﾠyear	
 ﾠa er	
 ﾠcura ve	
 ﾠtreatment	
 ﾠof	
 ﾠnon-ﾭ‐
metasta c	
 ﾠCRC,	
 ﾠprovided	
 ﾠthat	
 ﾠpa ents	
 ﾠwere	
 ﾠstaged	
 ﾠbefore	
 ﾠtreatment	
 ﾠwith	
 ﾠabdominal	
 ﾠCT,	
 ﾠ	
 ﾠ
turned	
 ﾠout	
 ﾠto	
 ﾠbe	
 ﾠlow	
 ﾠ(6%).	
 ﾠEarly	
 ﾠrecurrences	
 ﾠwere	
 ﾠlimited	
 ﾠto	
 ﾠpa ents	
 ﾠwith	
 ﾠlocally	
 ﾠadvanced	
 ﾠ
primary	
 ﾠtumors;	
 ﾠin	
 ﾠthis	
 ﾠselected	
 ﾠpopula on,	
 ﾠthe	
 ﾠrisk	
 ﾠon	
 ﾠrecurrent	
 ﾠdisease	
 ﾠwas	
 ﾠ17%.	
 ﾠT	
 ﾠstage	
 ﾠ
was	
 ﾠthe	
 ﾠmost	
 ﾠimportant	
 ﾠrisk	
 ﾠfactor	
 ﾠfor	
 ﾠearly	
 ﾠrecurrences.	
 ﾠIn	
 ﾠnon-ﾭ‐advanced	
 ﾠdisease,	
 ﾠfollow-ﾭ‐
up	
 ﾠin	
 ﾠthe	
 ﾠﬁrst	
 ﾠyear	
 ﾠmay	
 ﾠsafely	
 ﾠbe	
 ﾠreduced	
 ﾠto	
 ﾠassessment	
 ﾠof	
 ﾠfunc onal	
 ﾠoutcomes	
 ﾠand	
 ﾠ
psychological	
 ﾠsupport,	
 ﾠadapted	
 ﾠto	
 ﾠthe	
 ﾠindividual	
 ﾠpa ent’s	
 ﾠneed.	
 ﾠThe	
 ﾠoutcomes	
 ﾠin	
 ﾠthis	
 ﾠstudy	
 ﾠ
ques on	
 ﾠthe	
 ﾠcurrent	
 ﾠemphasis	
 ﾠof	
 ﾠFU	
 ﾠin	
 ﾠthe	
 ﾠﬁrst	
 ﾠyear	
 ﾠa er	
 ﾠtreatment	
 ﾠthat	
 ﾠwas	
 ﾠreported	
 ﾠin	
 ﾠ
the	
 ﾠna onal	
 ﾠsurvey	
 ﾠ(chapter	
 ﾠ4).	
 ﾠThis	
 ﾠstudy	
 ﾠwas	
 ﾠa	
 ﾠﬁrst	
 ﾠeﬀort	
 ﾠto	
 ﾠdescribe	
 ﾠup-ﾭ‐to-ﾭ‐date	
 ﾠ
recurrence	
 ﾠpa erns	
 ﾠand	
 ﾠits	
 ﾠrelevance	
 ﾠin	
 ﾠenhancing	
 ﾠthe	
 ﾠeﬃcacy	
 ﾠand	
 ﾠeﬃciency	
 ﾠof	
 ﾠfuture	
 ﾠ
tailored	
 ﾠfollow-ﾭ‐up	
 ﾠdesigns.	
 ﾠ
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 ﾠvoorafgaand	
 ﾠaan	
 ﾠde	
 ﾠbehandeling
De	
 ﾠrelevan e	
 ﾠvan	
 ﾠstadiëren	
 ﾠvoorafgaand	
 ﾠaan	
 ﾠde	
 ﾠbehandeling	
 ﾠwordt	
 ﾠondersteund	
 ﾠdoor	
 ﾠde	
 ﾠ
uitkomsten	
 ﾠvan	
 ﾠhet	
 ﾠeerste	
 ﾠonderzoek	
 ﾠ(hoofdstuk	
 ﾠ2).	
 ﾠIn	
 ﾠde	
 ﾠbeschreven	
 ﾠpopula e	
 ﾠvan	
 ﾠ612	
 ﾠ
pa ënten	
 ﾠwerd	
 ﾠeen	
 ﾠhoge	
 ﾠinciden e	
 ﾠvan	
 ﾠgemetastaseerd	
 ﾠcolorectaal	
 ﾠcarcinoom	
 ﾠ(CRC)	
 ﾠ
gevonden	
 ﾠ(31%).	
 ﾠMet	
 ﾠeen	
 ﾠCT	
 ﾠvan	
 ﾠhet	
 ﾠabdomen	
 ﾠbleek	
 ﾠhet	
 ﾠgoed	
 ﾠmogelijk	
 ﾠom	
 ﾠlever	
 ﾠ
metastasen	
 ﾠte	
 ﾠvinden,	
 ﾠechter	
 ﾠwas	
 ﾠde	
 ﾠgevoeligheid	
 ﾠvoor	
 ﾠperitoneale	
 ﾠcarcinomatosis	
 ﾠ(PC)	
 ﾠ
slecht.	
 ﾠInscha ng	
 ﾠvan	
 ﾠhet	
 ﾠT	
 ﾠstadium	
 ﾠbij	
 ﾠcolon	
 ﾠcarcinomen	
 ﾠwas	
 ﾠredelijk	
 ﾠgoed.	
 ﾠLokaal	
 ﾠ
uitgebreide	
 ﾠcolon	
 ﾠcarcinomen	
 ﾠen	
 ﾠPC	
 ﾠzijn	
 ﾠgecorreleerd;	
 ﾠmogelijk	
 ﾠzou	
 ﾠhet	
 ﾠT	
 ﾠstadium	
 ﾠals	
 ﾠeen	
 ﾠ
alterna eve	
 ﾠindicator	
 ﾠvoor	
 ﾠverdenking	
 ﾠop	
 ﾠPC	
 ﾠkunnen	
 ﾠdienen.	
 ﾠDe	
 ﾠbelangrijkste	
 ﾠverandering	
 ﾠ
in	
 ﾠhet	
 ﾠbehandelplan,	
 ﾠals	
 ﾠeen	
 ﾠgevolg	
 ﾠvan	
 ﾠde	
 ﾠbevindingen	
 ﾠbij	
 ﾠde	
 ﾠstadiëring,	
 ﾠwerd	
 ﾠgezien	
 ﾠbij	
 ﾠ
pa ënten	
 ﾠmet	
 ﾠgemetastaseerd	
 ﾠcolon	
 ﾠcarcinoom	
 ﾠmet	
 ﾠeen	
 ﾠspoedeisende	
 ﾠpresenta e.	
 ﾠBij	
 ﾠ
deze	
 ﾠpa ënten	
 ﾠwerd	
 ﾠer	
 ﾠminder	
 ﾠvaak	
 ﾠeen	
 ﾠresec e	
 ﾠverricht	
 ﾠnaar	
 ﾠaanleiding	
 ﾠvan	
 ﾠhet	
 ﾠvinden	
 ﾠ
van	
 ﾠongenezelijke	
 ﾠziekte.	
 ﾠDit,	
 ﾠen	
 ﾠde	
 ﾠaanwezigheid	
 ﾠvan	
 ﾠafstandsmetastasen	
 ﾠbij	
 ﾠbijna	
 ﾠde	
 ﾠhel 	
 ﾠ
van	
 ﾠde	
 ﾠpa ënten	
 ﾠmet	
 ﾠeen	
 ﾠspoedeisende	
 ﾠpresenta e,	
 ﾠonderstreept	
 ﾠde	
 ﾠrelevan e	
 ﾠvan	
 ﾠ
stadiëren	
 ﾠbij	
 ﾠalle	
 ﾠurgen es.	
 ﾠEchter	
 ﾠbleek	
 ﾠdat	
 ﾠstadiëren	
 ﾠjuist	
 ﾠbij	
 ﾠspoedeisende	
 ﾠpresenta es	
 ﾠ
vaker	
 ﾠachterwege	
 ﾠwerd	
 ﾠgelaten,	
 ﾠvoornamelijk	
 ﾠom	
 ﾠlogis eke	
 ﾠredenen.	
 ﾠMeer	
 ﾠalertheid	
 ﾠop	
 ﾠ
het	
 ﾠgegeven	
 ﾠdat	
 ﾠvooraf	
 ﾠstadiëren	
 ﾠhet	
 ﾠbehandelplan	
 ﾠkan	
 ﾠveranderen	
 ﾠnaar	
 ﾠminder	
 ﾠ
uitgebreide	
 ﾠprocedures,	
 ﾠhee 	
 ﾠmogelijk	
 ﾠeen	
 ﾠguns g	
 ﾠeﬀect	
 ﾠop	
 ﾠde	
 ﾠopera e	
 ﾠmorbiditeit	
 ﾠen	
 ﾠ
mortaliteit.	
 ﾠOok	
 ﾠbij	
 ﾠpa ënten	
 ﾠmet	
 ﾠlever	
 ﾠmetastasen	
 ﾠwerden	
 ﾠveranderingen	
 ﾠin	
 ﾠhet	
 ﾠ
behandelplan	
 ﾠgezien,	
 ﾠechter	
 ﾠniet	
 ﾠbij	
 ﾠpa ënten	
 ﾠmet	
 ﾠPC.	
 ﾠDit	
 ﾠis	
 ﾠvoornamelijk	
 ﾠeen	
 ﾠgevolg	
 ﾠvan	
 ﾠ
het	
 ﾠonvermogen	
 ﾠvan	
 ﾠde	
 ﾠCT	
 ﾠvan	
 ﾠhet	
 ﾠabdomen	
 ﾠom	
 ﾠPC	
 ﾠaf	
 ﾠte	
 ﾠbeelden,	
 ﾠniet	
 ﾠvanwege	
 ﾠhet	
 ﾠ
ontbreken	
 ﾠvan	
 ﾠeventuele	
 ﾠconsequen es	
 ﾠvoor	
 ﾠde	
 ﾠbehandeling.	
 ﾠHet	
 ﾠzoeken	
 ﾠnaar	
 ﾠ
afstandsmetastasen	
 ﾠkan	
 ﾠde	
 ﾠoncologische	
 ﾠuitkomsten	
 ﾠverbeteren,	
 ﾠwaarin	
 ﾠde	
 ﾠuiteindelijke	
 ﾠ
verbetering	
 ﾠnet	
 ﾠzo	
 ﾠa ankelijk	
 ﾠis	
 ﾠvan	
 ﾠlogis ek	
 ﾠen	
 ﾠorganisa e	
 ﾠals	
 ﾠvan	
 ﾠde	
 ﾠaccuratesse	
 ﾠvan	
 ﾠde	
 ﾠ
beeldvormende	
 ﾠtechniek.
	
 ﾠ Stadiëring	
 ﾠmet	
 ﾠeen	
 ﾠCT	
 ﾠvan	
 ﾠde	
 ﾠthorax	
 ﾠwerd	
 ﾠniet	
 ﾠondersteund	
 ﾠdoor	
 ﾠde	
 ﾠbevindingen	
 ﾠvan	
 ﾠ
de	
 ﾠtweede	
 ﾠstudie	
 ﾠ(hoofdstuk	
 ﾠ3).	
 ﾠDe	
 ﾠinciden e	
 ﾠvan	
 ﾠlongmetastasen	
 ﾠwas	
 ﾠlaag	
 ﾠ(7%),	
 ﾠmet	
 ﾠ
name	
 ﾠvan	
 ﾠmetastasen	
 ﾠdie	
 ﾠbeperkt	
 ﾠzijn	
 ﾠtot	
 ﾠde	
 ﾠlong	
 ﾠ(3%).	
 ﾠVanwege	
 ﾠdiagnos sche	
 ﾠ
onzekerheden	
 ﾠwerd	
 ﾠook	
 ﾠslechts	
 ﾠeen	
 ﾠkleine	
 ﾠminderheid	
 ﾠvan	
 ﾠde	
 ﾠlongmetastasen	
 ﾠ
gediagnos ceerd	
 ﾠvóór	
 ﾠde	
 ﾠbehandeling	
 ﾠvan	
 ﾠde	
 ﾠpimaire	
 ﾠtumor	
 ﾠ(2.5%).	
 ﾠIndiﬀerente	
 ﾠ
afwijkingen	
 ﾠwerden	
 ﾠvaak	
 ﾠgezien	
 ﾠ(25%)	
 ﾠen	
 ﾠhet	
 ﾠmaken	
 ﾠvan	
 ﾠeen	
 ﾠonderscheid	
 ﾠtussen	
 ﾠ
goedaardige	
 ﾠen	
 ﾠkwaadaardige	
 ﾠafwijkingen	
 ﾠblijkt	
 ﾠheel	
 ﾠlas g.	
 ﾠSlechts	
 ﾠeen	
 ﾠklein	
 ﾠdeel	
 ﾠvan	
 ﾠde	
 ﾠ
indiﬀerente	
 ﾠafwijkingen	
 ﾠbleek	
 ﾠkwaadaardig	
 ﾠ(16%).	
 ﾠStadiëren	
 ﾠmet	
 ﾠeen	
 ﾠCT	
 ﾠvan	
 ﾠde	
 ﾠthorax	
 ﾠ
resulteerde	
 ﾠniet	
 ﾠin	
 ﾠeen	
 ﾠverandering	
 ﾠvan	
 ﾠhet	
 ﾠbehandelplan	
 ﾠvan	
 ﾠde	
 ﾠprimaire	
 ﾠtumor	
 ﾠen	
 ﾠhee 	
 ﾠ
niet	
 ﾠgeleid	
 ﾠtot	
 ﾠmeer	
 ﾠcura eve	
 ﾠbehandelingen.	
 ﾠWel	
 ﾠgaf	
 ﾠhet	
 ﾠaanleiding	
 ﾠtot	
 ﾠdiagnos sche	
 ﾠ
dilemma’s,	
 ﾠveel	
 ﾠaanvullend	
 ﾠonderzoek	
 ﾠen	
 ﾠlangdurige	
 ﾠonzekerheid.	
 ﾠStadiëring	
 ﾠvan	
 ﾠde	
 ﾠlongen	
 ﾠ
was	
 ﾠhet	
 ﾠmeest	
 ﾠrelevant	
 ﾠbij	
 ﾠpa ënten	
 ﾠmet	
 ﾠmetastasen	
 ﾠelders	
 ﾠdie	
 ﾠin	
 ﾠaanmerking	
 ﾠkwamen	
 ﾠ
125voor	
 ﾠcura eve	
 ﾠbehandeling	
 ﾠhiervan.	
 ﾠHet	
 ﾠbeperken	
 ﾠvan	
 ﾠeen	
 ﾠCT	
 ﾠvan	
 ﾠde	
 ﾠthorax	
 ﾠtot	
 ﾠdeze	
 ﾠ
doelgroep	
 ﾠresulteert	
 ﾠal	
 ﾠin	
 ﾠeen	
 ﾠaanzienlijk	
 ﾠbesparing	
 ﾠvan	
 ﾠkosten.	
 ﾠEchter	
 ﾠblijven	
 ﾠook	
 ﾠin	
 ﾠdeze	
 ﾠ
pa ëntengroep	
 ﾠdezelfde	
 ﾠproblememen	
 ﾠmet	
 ﾠindiﬀerente	
 ﾠafwijkingen	
 ﾠbestaan.	
 ﾠ	
 ﾠ
Concluderend	
 ﾠwerd	
 ﾠhet	
 ﾠstadiëren	
 ﾠvan	
 ﾠde	
 ﾠthorax	
 ﾠmet	
 ﾠeen	
 ﾠCT	
 ﾠscan	
 ﾠniet	
 ﾠgeadviseerd	
 ﾠals	
 ﾠeen	
 ﾠ
rou ne	
 ﾠprocedure.
Follow-ﾭ‐up
De	
 ﾠna onale	
 ﾠenquete	
 ﾠover	
 ﾠde	
 ﾠfollow-ﾭ‐up	
 ﾠliet	
 ﾠzien	
 ﾠdat	
 ﾠeen	
 ﾠverbetering	
 ﾠvan	
 ﾠfollow-ﾭ‐up	
 ﾠ
gebaseerd	
 ﾠop	
 ﾠwetenschappelijk	
 ﾠbewijs	
 ﾠgewenst	
 ﾠis	
 ﾠen	
 ﾠer	
 ﾠvoldoende	
 ﾠdraagvlak	
 ﾠis	
 ﾠvoor	
 ﾠeen	
 ﾠ
landelijke	
 ﾠstudie	
 ﾠ(hoofdstuk	
 ﾠ4).	
 ﾠDeze	
 ﾠuitkomst	
 ﾠhee 	
 ﾠgeleid	
 ﾠtot	
 ﾠeen	
 ﾠuitgebreide	
 ﾠ
literatuurstudie	
 ﾠmet	
 ﾠals	
 ﾠdoel	
 ﾠindien,	
 ﾠen	
 ﾠwaar	
 ﾠmogelijk,	
 ﾠeen	
 ﾠnieuwe	
 ﾠfollow-ﾭ‐up	
 ﾠstrategie	
 ﾠte	
 ﾠ
ontwerpen	
 ﾠ(hoofdstuk	
 ﾠ5	
 ﾠen	
 ﾠ6).	
 ﾠ
	
 ﾠ Follow-ﾭ‐up	
 ﾠen	
 ﾠdaarmee	
 ﾠook	
 ﾠhet	
 ﾠCEA,	
 ﾠlijkt	
 ﾠniet	
 ﾠveel	
 ﾠeﬀect	
 ﾠte	
 ﾠhebben	
 ﾠop	
 ﾠde	
 ﾠoverleving,	
 ﾠ
zoals	
 ﾠwerd	
 ﾠgeconcludeerd	
 ﾠin	
 ﾠ5	
 ﾠmeta-ﾭ‐analyses.	
 ﾠWanneer	
 ﾠer	
 ﾠgeen	
 ﾠbewijs	
 ﾠis,	
 ﾠkunnen	
 ﾠ
veronderstellingen	
 ﾠal	
 ﾠsnel	
 ﾠverworden	
 ﾠtot	
 ﾠfeiten.	
 ﾠEen	
 ﾠvoorbeeld	
 ﾠvan	
 ﾠzo’n	
 ﾠveelgehoord	
 ﾠ‘feit’,	
 ﾠ
is	
 ﾠdat	
 ﾠals	
 ﾠer	
 ﾠeen	
 ﾠnormale	
 ﾠCEA	
 ﾠwaarde	
 ﾠis	
 ﾠvoorafgaand	
 ﾠaan	
 ﾠresec e	
 ﾠvan	
 ﾠde	
 ﾠprimaire	
 ﾠtumor,	
 ﾠ
het	
 ﾠCEA	
 ﾠook	
 ﾠniet	
 ﾠzal	
 ﾠs jgen	
 ﾠwanneer	
 ﾠde	
 ﾠziekte	
 ﾠterug	
 ﾠkomt.	
 ﾠDit	
 ﾠbleek	
 ﾠonjuist	
 ﾠ(hoofdstuk	
 ﾠ5).	
 ﾠ
De	
 ﾠuitgebreide	
 ﾠliteratuurstudie	
 ﾠover	
 ﾠhet	
 ﾠCEA	
 ﾠin	
 ﾠde	
 ﾠfollow-ﾭ‐up	
 ﾠover	
 ﾠeen	
 ﾠperiode	
 ﾠvan	
 ﾠ30	
 ﾠjaar	
 ﾠ
(hoofdstuk	
 ﾠ5),	
 ﾠtoonde	
 ﾠaan	
 ﾠdat	
 ﾠeerdere	
 ﾠstudies	
 ﾠwel	
 ﾠlieten	
 ﾠzien	
 ﾠdat	
 ﾠfollow-ﾭ‐up	
 ﾠop	
 ﾠzichzelf	
 ﾠeen	
 ﾠ
minimaal	
 ﾠeﬀect	
 ﾠhad,	
 ﾠmaar	
 ﾠniet	
 ﾠdat	
 ﾠde	
 ﾠtoegevoegde	
 ﾠwaarde	
 ﾠvan	
 ﾠhet	
 ﾠCEA	
 ﾠals	
 ﾠeen	
 ﾠeﬀec eve	
 ﾠ
tumormarker	
 ﾠkon	
 ﾠworden	
 ﾠverworpen.	
 ﾠIntegendeel	
 ﾠzelfs;	
 ﾠhet	
 ﾠCEA	
 ﾠwas	
 ﾠde	
 ﾠenige	
 ﾠ
diagnos sche	
 ﾠmethode	
 ﾠin	
 ﾠfollow-ﾭ‐up	
 ﾠstudies	
 ﾠmet	
 ﾠeen	
 ﾠaangetoond	
 ﾠposi ef	
 ﾠeﬀect	
 ﾠop	
 ﾠde	
 ﾠ
overleving,	
 ﾠook	
 ﾠal	
 ﾠwaren	
 ﾠde	
 ﾠgemeten	
 ﾠeﬀecten	
 ﾠklein.	
 ﾠDe	
 ﾠaanvankelijke	
 ﾠbelo e	
 ﾠvan	
 ﾠhet	
 ﾠCEA	
 ﾠ
als	
 ﾠtumormarker	
 ﾠzijn	
 ﾠ-ﾭ‐ten	
 ﾠonrechte-ﾭ‐	
 ﾠlangdurig	
 ﾠondermijnd	
 ﾠdoor	
 ﾠslecht	
 ﾠopgeze e	
 ﾠen	
 ﾠte	
 ﾠ
kleine	
 ﾠstudies	
 ﾠin	
 ﾠhet	
 ﾠverleden.	
 ﾠOnze	
 ﾠconclusie	
 ﾠwas	
 ﾠdat	
 ﾠeen	
 ﾠherevalua e	
 ﾠvan	
 ﾠhet	
 ﾠpoten eel	
 ﾠ
van	
 ﾠserum	
 ﾠCEA	
 ﾠbepalingen	
 ﾠin	
 ﾠde	
 ﾠfollow-ﾭ‐up	
 ﾠde	
 ﾠmoeite	
 ﾠwaard	
 ﾠis	
 ﾠ(hoofdstuk	
 ﾠ5).	
 ﾠ
	
 ﾠ In	
 ﾠde	
 ﾠ jd	
 ﾠdat	
 ﾠhet	
 ﾠserum	
 ﾠCEA	
 ﾠwerd	
 ﾠontdekt	
 ﾠals	
 ﾠeen	
 ﾠtumor	
 ﾠmarker	
 ﾠbij	
 ﾠgastro-ﾭ‐intes nale	
 ﾠ
maligniteiten	
 ﾠen	
 ﾠde	
 ﾠklinische	
 ﾠtoepassing	
 ﾠwerd	
 ﾠontwikkeld	
 ﾠ(Staab,	
 ﾠ1978-ﾭ‐1982),	
 ﾠwerd	
 ﾠ
beredeneerd	
 ﾠdat	
 ﾠeen	
 ﾠtweemaandelijkse	
 ﾠbepaling	
 ﾠen	
 ﾠeen	
 ﾠdynamische	
 ﾠa apwaarde	
 ﾠde	
 ﾠ
meest	
 ﾠop male	
 ﾠaccuratesse	
 ﾠbewerkstelligen.	
 ﾠDeze	
 ﾠhypothese	
 ﾠwerd	
 ﾠheroverwogen	
 ﾠdoor	
 ﾠde	
 ﾠ
onderliggende	
 ﾠbewijzen	
 ﾠte	
 ﾠanalyseren.	
 ﾠIn	
 ﾠde	
 ﾠeerste	
 ﾠplaats	
 ﾠhebben	
 ﾠwe	
 ﾠgekeken	
 ﾠnaar	
 ﾠde	
 ﾠ
voorspellende	
 ﾠwaarde	
 ﾠvan	
 ﾠeen	
 ﾠdynamische	
 ﾠa apwaarde	
 ﾠvan	
 ﾠhet	
 ﾠserum	
 ﾠCEA	
 ﾠvoor	
 ﾠrecidief	
 ﾠ
ziekte	
 ﾠin	
 ﾠde	
 ﾠfollow-ﾭ‐up.	
 ﾠDe	
 ﾠklinisch	
 ﾠop male	
 ﾠa apwaarde	
 ﾠis	
 ﾠa ankelijk	
 ﾠvan	
 ﾠde	
 ﾠgewenste	
 ﾠ
sensi viteit	
 ﾠen	
 ﾠspeciﬁcteit	
 ﾠin	
 ﾠde	
 ﾠbeoogde	
 ﾠpopula e.	
 ﾠDe	
 ﾠsensi viteit	
 ﾠmoet	
 ﾠhoog	
 ﾠzijn	
 ﾠom	
 ﾠ
recidief	
 ﾠziekte	
 ﾠadequaat	
 ﾠte	
 ﾠkunnen	
 ﾠontdekken.	
 ﾠDe	
 ﾠspeciﬁciteit	
 ﾠmoet	
 ﾠhoog	
 ﾠzijn,	
 ﾠom	
 ﾠonnodig	
 ﾠ
aanvullende	
 ﾠonderzoek	
 ﾠte	
 ﾠvoorkomen	
 ﾠwanneer	
 ﾠde	
 ﾠtest	
 ﾠwordt	
 ﾠgebruikt	
 ﾠals	
 ﾠeen	
 ﾠscreenings	
 ﾠ
methode.	
 ﾠIn	
 ﾠfollow-ﾭ‐up,	
 ﾠwat	
 ﾠeen	
 ﾠscreening	
 ﾠin	
 ﾠeen	
 ﾠhoog	
 ﾠrisico	
 ﾠpopula e	
 ﾠin	
 ﾠhoudt,	
 ﾠzijn	
 ﾠbeide	
 ﾠ
126nodig.	
 ﾠDe	
 ﾠanalyse	
 ﾠliet	
 ﾠzien	
 ﾠdat	
 ﾠhet	
 ﾠserum	
 ﾠCEA	
 ﾠde	
 ﾠlaagste	
 ﾠaccuratesse	
 ﾠhee 	
 ﾠin	
 ﾠhet	
 ﾠgebied	
 ﾠ
van	
 ﾠ2.5	
 ﾠtot	
 ﾠ10	
 ﾠng/ml	
 ﾠ(sensi viteit	
 ﾠ70-ﾭ‐90%,	
 ﾠspeciﬁciteit	
 ﾠ30-ﾭ‐65%).	
 ﾠDit	
 ﾠwordt	
 ﾠgrotendeels	
 ﾠ
veroorzaakt	
 ﾠdoor	
 ﾠde	
 ﾠoverlap	
 ﾠvan	
 ﾠverhoogd	
 ﾠserum	
 ﾠCEA	
 ﾠwaarden	
 ﾠdoor	
 ﾠinﬂammatoire	
 ﾠ
aandoeningen	
 ﾠen	
 ﾠroken	
 ﾠin	
 ﾠdit	
 ﾠmeetgebied.	
 ﾠTegelijker jd	
 ﾠis	
 ﾠdit	
 ﾠhet	
 ﾠgeprefereerde	
 ﾠ
meetgebied	
 ﾠom	
 ﾠrecidief	
 ﾠziekte	
 ﾠte	
 ﾠontdekken,	
 ﾠmet	
 ﾠhet	
 ﾠoog	
 ﾠop	
 ﾠde	
 ﾠkans	
 ﾠeen	
 ﾠgenezende	
 ﾠ
behandeling	
 ﾠte	
 ﾠkunnen	
 ﾠbieden.	
 ﾠEen	
 ﾠdynamische	
 ﾠa wapwaarde	
 ﾠkan	
 ﾠde	
 ﾠverstoring	
 ﾠin	
 ﾠdit	
 ﾠ
meetgebied	
 ﾠsterk	
 ﾠverminderen.	
 ﾠHet	
 ﾠverschil	
 ﾠtussen	
 ﾠmaligniteiten	
 ﾠen	
 ﾠinﬂammatoire	
 ﾠ
aandoeningen	
 ﾠis	
 ﾠdat	
 ﾠmaligniteiten	
 ﾠblijven	
 ﾠgroeien	
 ﾠwaar	
 ﾠontstekingen	
 ﾠmeestal	
 ﾠweer	
 ﾠvanzelf	
 ﾠ
overgaan.	
 ﾠDe	
 ﾠaanzienlijke	
 ﾠinter-ﾭ‐individuele	
 ﾠvaria e	
 ﾠ(55%)	
 ﾠkan	
 ﾠ(deels)	
 ﾠworden	
 ﾠgecorrigeerd	
 ﾠ
door	
 ﾠde	
 ﾠgebruikte	
 ﾠa apwaarde	
 ﾠte	
 ﾠverhogen	
 ﾠ(normaal	
 ﾠ2.0-ﾭ‐2.5	
 ﾠng/ml)	
 ﾠnaar	
 ﾠ5	
 ﾠng/ml,	
 ﾠzoals	
 ﾠ
dat	
 ﾠtegenwoordig	
 ﾠgebruikelijk	
 ﾠis.	
 ﾠHet	
 ﾠnadeel	
 ﾠvan	
 ﾠdeze	
 ﾠbenadering	
 ﾠis	
 ﾠdat	
 ﾠde	
 ﾠsensi viteit	
 ﾠ
daardoor	
 ﾠlager	
 ﾠwordt.	
 ﾠHet	
 ﾠalterna ef	
 ﾠom	
 ﾠde	
 ﾠintra-ﾭ‐individuele	
 ﾠs jging	
 ﾠte	
 ﾠbeoordelen,	
 ﾠ
elimineert	
 ﾠde	
 ﾠinter-ﾭ‐individuele	
 ﾠvaria e	
 ﾠvolledig	
 ﾠen	
 ﾠtoont	
 ﾠdaarbij	
 ﾠook	
 ﾠhet	
 ﾠpoten ële	
 ﾠ
onderscheidende	
 ﾠs jgingspatroon.	
 ﾠDeze	
 ﾠbenadering	
 ﾠvereist	
 ﾠfrequente	
 ﾠme ngen.	
 ﾠEen	
 ﾠ
dynamische	
 ﾠa apwaarde	
 ﾠwerd	
 ﾠslechts	
 ﾠin	
 ﾠéén	
 ﾠprospec eve	
 ﾠcohort	
 ﾠstudie	
 ﾠtoegepast	
 ﾠ(Staab,	
 ﾠ
1985),	
 ﾠmaar	
 ﾠis	
 ﾠnooit	
 ﾠgetest	
 ﾠin	
 ﾠeen	
 ﾠvergelijkende	
 ﾠof	
 ﾠgerandomiseerde	
 ﾠstudie.	
 ﾠDe	
 ﾠ
voorspellende	
 ﾠcapaciteit	
 ﾠvan	
 ﾠde	
 ﾠCEA	
 ﾠs jging	
 ﾠwerd	
 ﾠwel	
 ﾠgeëvalueerd;	
 ﾠal	
 ﾠdeze	
 ﾠstudies	
 ﾠlieten	
 ﾠ
zien	
 ﾠdat	
 ﾠde	
 ﾠs jging	
 ﾠvan	
 ﾠCEA	
 ﾠeen	
 ﾠveel	
 ﾠbetere	
 ﾠindicator	
 ﾠis	
 ﾠvan	
 ﾠrecidief	
 ﾠziekte	
 ﾠdan	
 ﾠde	
 ﾠhoogte	
 ﾠ
van	
 ﾠhet	
 ﾠCEA.	
 ﾠDeze	
 ﾠbevindingen	
 ﾠondersteunen	
 ﾠde	
 ﾠoriginele	
 ﾠhypothese,	
 ﾠdie	
 ﾠin	
 ﾠeen	
 ﾠ
gereviseerde	
 ﾠversie	
 ﾠ-ﾭ‐rekening	
 ﾠhoudend	
 ﾠmet	
 ﾠde	
 ﾠhuidige	
 ﾠklinische	
 ﾠcontext-ﾭ‐,	
 ﾠde	
 ﾠbasis	
 ﾠis	
 ﾠ
geworden	
 ﾠvan	
 ﾠeen	
 ﾠnieuw	
 ﾠfollow-ﾭ‐up	
 ﾠontwerp.	
 ﾠDeze	
 ﾠgereviseerde	
 ﾠbenadering	
 ﾠis	
 ﾠ‘high-ﾭ‐
frequency	
 ﾠdynamic	
 ﾠthreshold’	
 ﾠ(HiDT)	
 ﾠ[hoge	
 ﾠfrequen e	
 ﾠdynamische	
 ﾠa apwaarde]	
 ﾠserum	
 ﾠ
CEA	
 ﾠbepalingen	
 ﾠgenoemd.	
 ﾠ
	
 ﾠ Deze	
 ﾠhernieuwde	
 ﾠpoging	
 ﾠna	
 ﾠverscheidene	
 ﾠvoorafgaande	
 ﾠmislukkingen	
 ﾠom	
 ﾠde	
 ﾠ
eﬀec viteit	
 ﾠvan	
 ﾠde	
 ﾠoncologische	
 ﾠfollow-ﾭ‐up	
 ﾠte	
 ﾠverbeteren,	
 ﾠontmoe e	
 ﾠveel	
 ﾠskep sche	
 ﾠ
reac es.	
 ﾠNie emin	
 ﾠbestonden	
 ﾠer	
 ﾠook	
 ﾠandere	
 ﾠredenen	
 ﾠom	
 ﾠeen	
 ﾠnieuwe	
 ﾠpoging	
 ﾠte	
 ﾠdoen	
 ﾠde	
 ﾠ
follow-ﾭ‐up	
 ﾠgericht	
 ﾠop	
 ﾠde	
 ﾠdetec e	
 ﾠvan	
 ﾠrecidief	
 ﾠziekte	
 ﾠte	
 ﾠverbeteren;	
 ﾠin	
 ﾠde	
 ﾠaanzienlijke	
 ﾠ
verbeteringen	
 ﾠin	
 ﾠde	
 ﾠbehandeling	
 ﾠvan	
 ﾠgemetastaseerde	
 ﾠziekte,	
 ﾠin	
 ﾠde	
 ﾠsnelle	
 ﾠtechnische	
 ﾠ
vooruitgang	
 ﾠvan	
 ﾠde	
 ﾠbeeldvormende	
 ﾠtechnieken	
 ﾠdie	
 ﾠnon-ﾭ‐invasieve	
 ﾠlocalisa e	
 ﾠvan	
 ﾠrecidief	
 ﾠ
ziekte	
 ﾠmogelijk	
 ﾠmaken	
 ﾠen	
 ﾠin	
 ﾠde	
 ﾠmogelijkheden	
 ﾠvan	
 ﾠgeautoma seerde	
 ﾠondersteuning.	
 ﾠIn	
 ﾠ
2008	
 ﾠwerd	
 ﾠeen	
 ﾠprospec eve	
 ﾠcohort	
 ﾠstudie	
 ﾠgestart	
 ﾠgericht	
 ﾠop	
 ﾠde	
 ﾠhaalbaarheid	
 ﾠvan	
 ﾠhet	
 ﾠ
protocol,	
 ﾠwaarin	
 ﾠ241	
 ﾠpa enten	
 ﾠwerden	
 ﾠgeincludeerd	
 ﾠin	
 ﾠtwee	
 ﾠcentra	
 ﾠ(UMCG	
 ﾠen	
 ﾠMST).	
 ﾠTot	
 ﾠ
nu	
 ﾠtoe	
 ﾠzijn	
 ﾠ28	
 ﾠpa ënten	
 ﾠgediagnos ceerd	
 ﾠmet	
 ﾠrecidief	
 ﾠziekte	
 ﾠ(12%).	
 ﾠDe	
 ﾠsensi viteit	
 ﾠvan	
 ﾠ
HiDT	
 ﾠserum	
 ﾠCEA	
 ﾠbepalingen	
 ﾠin	
 ﾠhet	
 ﾠmeetgebied	
 ﾠvan	
 ﾠ2.5-ﾭ‐10	
 ﾠng/ml	
 ﾠwas	
 ﾠ79%	
 ﾠen	
 ﾠde	
 ﾠ
speciﬁciteit	
 ﾠ88%.	
 ﾠDe	
 ﾠuitkomsten	
 ﾠwat	
 ﾠbetre 	
 ﾠde	
 ﾠmogelijkheid	
 ﾠtot	
 ﾠeen	
 ﾠgenezende	
 ﾠ
behandeling	
 ﾠin	
 ﾠde	
 ﾠinterim	
 ﾠanalyse	
 ﾠwas	
 ﾠ43%.	
 ﾠDe	
 ﾠstudie	
 ﾠtoonde	
 ﾠaan	
 ﾠdat	
 ﾠhet	
 ﾠprotocol	
 ﾠ
uitvoerbaar	
 ﾠis	
 ﾠen	
 ﾠondersteunt	
 ﾠde	
 ﾠhypothese	
 ﾠop	
 ﾠde	
 ﾠonderliggende	
 ﾠtheore sche	
 ﾠgronden.
127	
 ﾠ Een	
 ﾠbelangrijk	
 ﾠdeel	
 ﾠvan	
 ﾠdeze	
 ﾠfase	
 ﾠII	
 ﾠstudie	
 ﾠwas	
 ﾠhet	
 ﾠanalyseren	
 ﾠvan	
 ﾠde	
 ﾠpsychologische	
 ﾠ
eﬀecten	
 ﾠvan	
 ﾠhet	
 ﾠnieuwe	
 ﾠfollow-ﾭ‐up	
 ﾠontwerp	
 ﾠ(hoofdstuk	
 ﾠ7).	
 ﾠOm	
 ﾠfrequente	
 ﾠserum	
 ﾠCEA	
 ﾠ
bepalingen	
 ﾠmogelijk	
 ﾠte	
 ﾠmaken	
 ﾠzonder	
 ﾠeen	
 ﾠonwerkbare	
 ﾠoverbelas ng	
 ﾠvan	
 ﾠde	
 ﾠpolikliniek	
 ﾠte	
 ﾠ
veroorzaken,	
 ﾠwerden	
 ﾠde	
 ﾠmaandelijkse	
 ﾠCEA	
 ﾠbepalingen	
 ﾠmiddels	
 ﾠbrieven	
 ﾠof,	
 ﾠbij	
 ﾠeen	
 ﾠrelevante	
 ﾠ
s jging,	
 ﾠmiddels	
 ﾠtelefonisch	
 ﾠcontact	
 ﾠmet	
 ﾠde	
 ﾠpa ent	
 ﾠgecommuniceerd.	
 ﾠHet	
 ﾠaantal	
 ﾠgeplande	
 ﾠ
polikliniek	
 ﾠbezoeken	
 ﾠwas	
 ﾠdaarbij	
 ﾠminder	
 ﾠdan	
 ﾠmomenteel	
 ﾠgebruikelijk.	
 ﾠUit	
 ﾠdeze	
 ﾠstudie	
 ﾠwerd	
 ﾠ
duidelijk	
 ﾠdat	
 ﾠhet	
 ﾠprotocol	
 ﾠniet	
 ﾠalleen	
 ﾠgoed	
 ﾠuitvoerbaar	
 ﾠwas	
 ﾠ(geen	
 ﾠverschil	
 ﾠin	
 ﾠdepressie	
 ﾠ-ﾭ‐,	
 ﾠ
angst	
 ﾠen	
 ﾠkanker	
 ﾠzorgen	
 ﾠuitkomsten,	
 ﾠen	
 ﾠeen	
 ﾠhogere	
 ﾠtevredenheid	
 ﾠin	
 ﾠde	
 ﾠinterven egroep),	
 ﾠ
het	
 ﾠwerd	
 ﾠzelfs	
 ﾠgeprefereerd	
 ﾠdoor	
 ﾠde	
 ﾠpa ënten	
 ﾠboven	
 ﾠdirect	
 ﾠcontact	
 ﾠmet	
 ﾠde	
 ﾠarts.	
 ﾠDe	
 ﾠ
emo onele	
 ﾠaspecten	
 ﾠvan	
 ﾠfollow-ﾭ‐up	
 ﾠin	
 ﾠgedachten	
 ﾠnemend,	
 ﾠwas	
 ﾠdeze	
 ﾠuitkomst	
 ﾠonverwacht	
 ﾠ
vanuit	
 ﾠhet	
 ﾠoogpunt	
 ﾠvan	
 ﾠde	
 ﾠmedische	
 ﾠstand.	
 ﾠ
	
 ﾠ De	
 ﾠuitkomsten	
 ﾠvan	
 ﾠde	
 ﾠfase	
 ﾠII	
 ﾠstudie	
 ﾠwat	
 ﾠbetre 	
 ﾠde	
 ﾠeerste	
 ﾠinscha ngen	
 ﾠop	
 ﾠ
mogelijkheden	
 ﾠtot	
 ﾠeen	
 ﾠin	
 ﾠopzet	
 ﾠgenezende	
 ﾠbehandeling,	
 ﾠde	
 ﾠuitvoerbaarheid	
 ﾠvan	
 ﾠhet	
 ﾠ
protocol	
 ﾠwat	
 ﾠbetre 	
 ﾠde	
 ﾠcomputer	
 ﾠondersteuning	
 ﾠen	
 ﾠde	
 ﾠpsychologische	
 ﾠeﬀecten,	
 ﾠhebben	
 ﾠ
geresulteerd	
 ﾠin	
 ﾠeen	
 ﾠaankomende	
 ﾠna onale	
 ﾠgerandomiseerde	
 ﾠfase	
 ﾠIII	
 ﾠstudie.	
 ﾠ
Follow-ﾭ‐up	
 ﾠop	
 ﾠmaat	
 ﾠ(hoofdstuk	
 ﾠ8)
De	
 ﾠinciden e	
 ﾠvan	
 ﾠrecidief	
 ﾠziekte	
 ﾠbinnen	
 ﾠéén	
 ﾠjaar	
 ﾠna	
 ﾠgenezende	
 ﾠbehandeling	
 ﾠvan	
 ﾠniet-ﾭ‐
gemetastaseerde	
 ﾠziekte,	
 ﾠmits	
 ﾠpa ënten	
 ﾠvoor	
 ﾠde	
 ﾠbehandeling	
 ﾠgoed	
 ﾠwaren	
 ﾠgestadieerd,	
 ﾠ
bleek	
 ﾠlaag	
 ﾠ(6%).	
 ﾠVroege	
 ﾠrecidieven	
 ﾠwaren	
 ﾠbeperkt	
 ﾠtot	
 ﾠde	
 ﾠgroep	
 ﾠpa ënten	
 ﾠmet	
 ﾠlocaal	
 ﾠ
uitgebreide	
 ﾠprimaire	
 ﾠtumoren;	
 ﾠin	
 ﾠdeze	
 ﾠgeselecteerde	
 ﾠpopula e	
 ﾠwas	
 ﾠde	
 ﾠinciden e	
 ﾠvan	
 ﾠ
recidief	
 ﾠziekte	
 ﾠ17%.	
 ﾠHet	
 ﾠT-ﾭ‐stadium	
 ﾠbleek	
 ﾠde	
 ﾠbelangrijkste	
 ﾠrisicofactor	
 ﾠvoor	
 ﾠeen	
 ﾠvroeg	
 ﾠ
recidief.	
 ﾠBij	
 ﾠlocaal	
 ﾠbeperkte	
 ﾠziekte	
 ﾠkan	
 ﾠde	
 ﾠfollow-ﾭ‐up	
 ﾠveilig	
 ﾠworden	
 ﾠgereduceerd	
 ﾠtot	
 ﾠde	
 ﾠ
begeleiding	
 ﾠten	
 ﾠaanzien	
 ﾠvan	
 ﾠfunc onele	
 ﾠuitkomsten	
 ﾠen	
 ﾠpsychologische	
 ﾠondersteuning,	
 ﾠ
aangepast	
 ﾠaan	
 ﾠde	
 ﾠbehoe e	
 ﾠvan	
 ﾠde	
 ﾠpa ënt.	
 ﾠDeze	
 ﾠuitkomst	
 ﾠstelt	
 ﾠde	
 ﾠhuidige	
 ﾠnadruk	
 ﾠvan	
 ﾠde	
 ﾠ
oncologische	
 ﾠcontrole	
 ﾠin	
 ﾠhet	
 ﾠeerste	
 ﾠjaar,	
 ﾠzoals	
 ﾠgerapporteerd	
 ﾠwerd	
 ﾠin	
 ﾠde	
 ﾠenquete	
 ﾠ
(hoofdstuk	
 ﾠ4),	
 ﾠter	
 ﾠdiscussie.	
 ﾠDeze	
 ﾠstudie	
 ﾠwas	
 ﾠeen	
 ﾠeerste	
 ﾠstap	
 ﾠin	
 ﾠhet	
 ﾠbeschrijven	
 ﾠvan	
 ﾠ
hedendaagse	
 ﾠrecidiefpatronen	
 ﾠen	
 ﾠde	
 ﾠrelevan e	
 ﾠhiervan	
 ﾠin	
 ﾠhet	
 ﾠverbeteren	
 ﾠvan	
 ﾠde	
 ﾠ
eﬀec viteit	
 ﾠen	
 ﾠeﬃciën e	
 ﾠvan	
 ﾠtoekoms ge	
 ﾠop	
 ﾠmaat	
 ﾠgemaakte	
 ﾠfollow-ﾭ‐up.
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129Diagnosing	
 ﾠand	
 ﾠlocaliza on	
 ﾠof	
 ﾠmetasta c	
 ﾠCRC
CRC	
 ﾠis	
 ﾠone	
 ﾠof	
 ﾠthe	
 ﾠfew	
 ﾠmalignancies	
 ﾠthat	
 ﾠcan	
 ﾠbe	
 ﾠcured	
 ﾠin	
 ﾠthe	
 ﾠpresence	
 ﾠof	
 ﾠdistant	
 ﾠ
metastases,	
 ﾠand	
 ﾠcurrent	
 ﾠtreatment	
 ﾠstrategies	
 ﾠcan	
 ﾠoﬀer	
 ﾠa	
 ﾠ(second)	
 ﾠchance	
 ﾠon	
 ﾠcure	
 ﾠfor	
 ﾠ
metasta c	
 ﾠor	
 ﾠlocally	
 ﾠrecurrent	
 ﾠdisease	
 ﾠto	
 ﾠan	
 ﾠincreasing	
 ﾠpropor on	
 ﾠof	
 ﾠpa ents.	
 ﾠFinding	
 ﾠand	
 ﾠ
localizing	
 ﾠmetasta c	
 ﾠdisease	
 ﾠat	
 ﾠthe	
 ﾠearliest	
 ﾠpossible	
 ﾠstage	
 ﾠand	
 ﾠalso	
 ﾠes ma ons	
 ﾠon	
 ﾠthe	
 ﾠ
chance	
 ﾠon	
 ﾠcure	
 ﾠwill	
 ﾠonly	
 ﾠbecome	
 ﾠmore	
 ﾠimportant.	
 ﾠThe	
 ﾠaccuracy	
 ﾠof	
 ﾠcurrent	
 ﾠwidely	
 ﾠused	
 ﾠ
imaging	
 ﾠtechniques	
 ﾠ(CT)	
 ﾠin	
 ﾠdiagnosing	
 ﾠand	
 ﾠlocalizing	
 ﾠmetasta c	
 ﾠCRC	
 ﾠfalls	
 ﾠshort	
 ﾠfor	
 ﾠ
peritoneal	
 ﾠcarcinomatosis	
 ﾠ(PC)	
 ﾠand	
 ﾠlung	
 ﾠmetastases;	
 ﾠIn	
 ﾠPC	
 ﾠbecause	
 ﾠof	
 ﾠa	
 ﾠlack	
 ﾠof	
 ﾠsensi vity	
 ﾠto	
 ﾠ
detect	
 ﾠthis	
 ﾠtypically	
 ﾠsmall	
 ﾠnodular	
 ﾠdisease,	
 ﾠin	
 ﾠlung	
 ﾠmetastases	
 ﾠbecause	
 ﾠof	
 ﾠthe	
 ﾠlow	
 ﾠspeciﬁcity	
 ﾠ
in	
 ﾠthe	
 ﾠdiscrimina on	
 ﾠof	
 ﾠsmall	
 ﾠlung	
 ﾠlesions.	
 ﾠA	
 ﾠstep-ﾭ‐wise	
 ﾠstaging	
 ﾠapproach	
 ﾠthat	
 ﾠtakes	
 ﾠthe	
 ﾠ
strengths	
 ﾠand	
 ﾠlimita ons	
 ﾠof	
 ﾠCT	
 ﾠscan	
 ﾠinto	
 ﾠaccount	
 ﾠmay	
 ﾠbe	
 ﾠprac cable	
 ﾠas	
 ﾠa	
 ﾠnext	
 ﾠstep.	
 ﾠFor	
 ﾠ
instance,	
 ﾠa	
 ﾠsolu on	
 ﾠto	
 ﾠthe	
 ﾠobserved	
 ﾠinaccuracy	
 ﾠof	
 ﾠthe	
 ﾠabdominal	
 ﾠCT	
 ﾠin	
 ﾠPC	
 ﾠcan	
 ﾠbe	
 ﾠto	
 ﾠ
perform	
 ﾠa	
 ﾠdiagnos c	
 ﾠlaparoscopy	
 ﾠpreceding	
 ﾠsurgery	
 ﾠin	
 ﾠcase	
 ﾠof	
 ﾠcT4	
 ﾠcolon	
 ﾠcarcinoma.	
 ﾠ
Standardized,	
 ﾠor	
 ﾠautomated1	
 ﾠrepor ng	
 ﾠof	
 ﾠthe	
 ﾠstaging	
 ﾠCT,	
 ﾠsuch	
 ﾠas	
 ﾠon	
 ﾠcT	
 ﾠstage,	
 ﾠexact	
 ﾠ
localiza on(s),	
 ﾠnumber	
 ﾠand	
 ﾠsize	
 ﾠof	
 ﾠmetastases,	
 ﾠand	
 ﾠthe	
 ﾠindex	
 ﾠof	
 ﾠsuspicion	
 ﾠof	
 ﾠeventual	
 ﾠ
indeterminate	
 ﾠlesions,	
 ﾠmay	
 ﾠcontribute	
 ﾠto	
 ﾠthe	
 ﾠclinical	
 ﾠjudgement.	
 ﾠNewer	
 ﾠand	
 ﾠdeveloping	
 ﾠ
techniques	
 ﾠsuch	
 ﾠas	
 ﾠthe	
 ﾠPET/CT	
 ﾠ2,	
 ﾠ3	
 ﾠor	
 ﾠdiﬀusion-ﾭ‐weighed	
 ﾠMRI	
 ﾠ4	
 ﾠthat	
 ﾠcombine	
 ﾠanatomical	
 ﾠand	
 ﾠ
func onal	
 ﾠcharacteris cs	
 ﾠmay	
 ﾠoﬀer	
 ﾠa	
 ﾠbe er	
 ﾠaccuracy	
 ﾠand	
 ﾠawait	
 ﾠfurther	
 ﾠstudy.	
 ﾠA	
 ﾠmore	
 ﾠ
experimental	
 ﾠbut	
 ﾠnowadays	
 ﾠpromising	
 ﾠtechnique	
 ﾠis	
 ﾠCEA-ﾭ‐targeted	
 ﾠradio-ﾭ‐nuclide	
 ﾠimaging	
 ﾠ
techniques	
 ﾠin	
 ﾠPET	
 ﾠand	
 ﾠSPECT	
 ﾠscanning.5,	
 ﾠ6	
 ﾠ	
 ﾠAddi onal	
 ﾠto	
 ﾠimaging	
 ﾠtechniques,	
 ﾠbiochemical	
 ﾠor	
 ﾠ
histological	
 ﾠmarkers	
 ﾠmay	
 ﾠcontribute	
 ﾠto	
 ﾠboth	
 ﾠﬁnding	
 ﾠ-ﾭ‐or	
 ﾠpredic ng	
 ﾠthe	
 ﾠrisk	
 ﾠon-ﾭ‐	
 ﾠmetasta c	
 ﾠ
disease.	
 ﾠKnown	
 ﾠbiochemical	
 ﾠprognos c	
 ﾠfactors	
 ﾠare	
 ﾠserum	
 ﾠCEA,	
 ﾠCa19.9	
 ﾠand	
 ﾠthe	
 ﾠCEA	
 ﾠindex	
 ﾠof	
 ﾠ
pre-ﾭ‐	
 ﾠand	
 ﾠpost-ﾭ‐opera ve	
 ﾠvalues.7,	
 ﾠ8,	
 ﾠ9	
 ﾠ	
 ﾠKnown	
 ﾠhistological	
 ﾠmarkers	
 ﾠare	
 ﾠangio-ﾭ‐invasive	
 ﾠgrowth,
10	
 ﾠ	
 ﾠperineural	
 ﾠinvasion,11	
 ﾠstromal-ﾭ‐carcinoma	
 ﾠra o,12,	
 ﾠ13	
 ﾠT	
 ﾠstage	
 ﾠ(chapter	
 ﾠ2	
 ﾠand	
 ﾠ8),	
 ﾠgene	
 ﾠ
expression	
 ﾠproﬁles,14	
 ﾠmicro-ﾭ‐metastases	
 ﾠfound	
 ﾠwith	
 ﾠa	
 ﾠsen nel	
 ﾠnode	
 ﾠprocedure15,	
 ﾠ16	
 ﾠand	
 ﾠ
others.	
 ﾠCurrent	
 ﾠuse	
 ﾠof	
 ﾠthese	
 ﾠprognos c	
 ﾠparameters	
 ﾠis	
 ﾠmainly	
 ﾠselec ng	
 ﾠpa ents	
 ﾠfor	
 ﾠ
adjuvant	
 ﾠtreatment.	
 ﾠIt	
 ﾠmay	
 ﾠbe	
 ﾠa	
 ﾠreasonable	
 ﾠnext	
 ﾠstep	
 ﾠto	
 ﾠdevelop	
 ﾠrisk-ﾭ‐proﬁles	
 ﾠbased	
 ﾠon	
 ﾠ
these	
 ﾠparameters	
 ﾠ(with	
 ﾠserum	
 ﾠsamples	
 ﾠand	
 ﾠhistological	
 ﾠbiopsies)	
 ﾠalso	
 ﾠin	
 ﾠthe	
 ﾠcontext	
 ﾠof	
 ﾠ
selec ng	
 ﾠpa ents	
 ﾠfor	
 ﾠneo-ﾭ‐adjuvant	
 ﾠtreatment,	
 ﾠfor	
 ﾠinstance	
 ﾠin	
 ﾠlocally	
 ﾠadvanced	
 ﾠcolon	
 ﾠcancer	
 ﾠ
(LACC).	
 ﾠRisk	
 ﾠproﬁles	
 ﾠbased	
 ﾠon	
 ﾠ(combined)	
 ﾠprognos c	
 ﾠmarkers	
 ﾠaimed	
 ﾠat	
 ﾠa	
 ﾠdiﬀeren ated	
 ﾠ
follow-ﾭ‐up	
 ﾠmay	
 ﾠenhance	
 ﾠboth	
 ﾠits	
 ﾠeﬃcacy	
 ﾠand	
 ﾠeﬃciency.	
 ﾠEs ma on	
 ﾠon	
 ﾠthe	
 ﾠchance	
 ﾠof	
 ﾠcure	
 ﾠof	
 ﾠ
intended	
 ﾠmetastases	
 ﾠtreatment	
 ﾠmay	
 ﾠbe	
 ﾠanother	
 ﾠfuture	
 ﾠuse	
 ﾠof	
 ﾠprognos c	
 ﾠparameters,	
 ﾠand	
 ﾠ
may	
 ﾠcontribute	
 ﾠto	
 ﾠappropriate	
 ﾠselec on	
 ﾠof	
 ﾠpa ents	
 ﾠfor	
 ﾠhigh	
 ﾠrisk	
 ﾠprocedures	
 ﾠsuch	
 ﾠas	
 ﾠ
treatment	
 ﾠof	
 ﾠPC.	
 ﾠAn	
 ﾠimportant	
 ﾠconsidera on	
 ﾠin	
 ﾠthis	
 ﾠdiscussion	
 ﾠis	
 ﾠthat	
 ﾠnot	
 ﾠonly	
 ﾠthe	
 ﾠimaging	
 ﾠ
techniques’	
 ﾠaccuracy	
 ﾠor	
 ﾠpredic ve	
 ﾠcapacity	
 ﾠof	
 ﾠprognos c	
 ﾠmarkers	
 ﾠma er	
 ﾠin	
 ﾠ(re)staging.	
 ﾠ
New	
 ﾠdevelopments	
 ﾠhave	
 ﾠto	
 ﾠbe	
 ﾠevaluated	
 ﾠin	
 ﾠtheir	
 ﾠclinical	
 ﾠcontext	
 ﾠand	
 ﾠthe	
 ﾠapplicability	
 ﾠfor	
 ﾠ
all	
 ﾠpa ents.	
 ﾠAnother	
 ﾠelemental	
 ﾠconsidera on	
 ﾠin	
 ﾠdesigning	
 ﾠnew	
 ﾠstrategies	
 ﾠfor	
 ﾠstaging,	
 ﾠ
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 ﾠand	
 ﾠfollow-ﾭ‐up	
 ﾠis	
 ﾠthat	
 ﾠCRC	
 ﾠis	
 ﾠa	
 ﾠhigh-ﾭ‐volume	
 ﾠdisease,	
 ﾠof	
 ﾠwhich	
 ﾠthe	
 ﾠimpact	
 ﾠon	
 ﾠ
 me	
 ﾠspend	
 ﾠand	
 ﾠhospital	
 ﾠresources	
 ﾠshould	
 ﾠnot	
 ﾠbe	
 ﾠunderes mated.	
 ﾠ
Research	
 ﾠmethods
When	
 ﾠstar ng	
 ﾠthe	
 ﾠclinical	
 ﾠstudies	
 ﾠfor	
 ﾠthis	
 ﾠthesis	
 ﾠin	
 ﾠ2007,	
 ﾠwe	
 ﾠreasoned	
 ﾠthat	
 ﾠthe	
 ﾠbest	
 ﾠway	
 ﾠto	
 ﾠ
support	
 ﾠour	
 ﾠstudies	
 ﾠwould	
 ﾠbe	
 ﾠto	
 ﾠdesign	
 ﾠa	
 ﾠprospec ve	
 ﾠregistra on	
 ﾠof	
 ﾠall	
 ﾠpa ents	
 ﾠthat	
 ﾠ
underwent	
 ﾠcolorectal	
 ﾠsurgery.	
 ﾠThe	
 ﾠeﬀorts	
 ﾠthat	
 ﾠwere	
 ﾠdone	
 ﾠto	
 ﾠdesign	
 ﾠa	
 ﾠcomprehensive	
 ﾠbut	
 ﾠ
prac cable	
 ﾠdatabase,	
 ﾠdid	
 ﾠadd	
 ﾠsigniﬁcantly	
 ﾠto	
 ﾠthe	
 ﾠprac cality	
 ﾠof	
 ﾠdoing	
 ﾠresearch	
 ﾠand	
 ﾠthe	
 ﾠ
accuracy	
 ﾠof	
 ﾠdata.	
 ﾠWhat	
 ﾠthe	
 ﾠoutcomes	
 ﾠof	
 ﾠthis	
 ﾠdatabase	
 ﾠrevealed	
 ﾠfurther,	
 ﾠwere	
 ﾠrelevant	
 ﾠ
diﬀerences	
 ﾠin	
 ﾠincidences	
 ﾠ(e.g.	
 ﾠof	
 ﾠsynchronous	
 ﾠmetasta c	
 ﾠdisease),	
 ﾠage	
 ﾠand	
 ﾠoutcome,	
 ﾠas	
 ﾠ
compared	
 ﾠto	
 ﾠtrial	
 ﾠpopula ons.	
 ﾠThis	
 ﾠis	
 ﾠnot	
 ﾠsurprising;	
 ﾠrelevant	
 ﾠco-ﾭ‐morbidity	
 ﾠ(WHO	
 ﾠ>	
 ﾠ1,	
 ﾠASA	
 ﾠ
3	
 ﾠor	
 ﾠhigher,	
 ﾠKarnofsky	
 ﾠscore	
 ﾠ<	
 ﾠ90%),	
 ﾠemergency	
 ﾠprocedures	
 ﾠand	
 ﾠ/	
 ﾠor	
 ﾠadvanced	
 ﾠage	
 ﾠare	
 ﾠ
usually	
 ﾠexclusion	
 ﾠcriteria	
 ﾠin	
 ﾠclinical	
 ﾠtrials.17	
 ﾠHowever,	
 ﾠas	
 ﾠwas	
 ﾠobserved	
 ﾠfrom	
 ﾠour	
 ﾠregistra on	
 ﾠ
the	
 ﾠpropor on	
 ﾠof	
 ﾠthese	
 ﾠpa ents	
 ﾠin	
 ﾠCRC	
 ﾠis	
 ﾠhigh	
 ﾠand	
 ﾠalso,	
 ﾠthat	
 ﾠspeciﬁcally	
 ﾠthese	
 ﾠpa ents	
 ﾠare	
 ﾠ
the	
 ﾠmost	
 ﾠvulnerable.	
 ﾠEmergency	
 ﾠpresenta ons	
 ﾠaccount	
 ﾠfor	
 ﾠ20%,	
 ﾠthe	
 ﾠaverage	
 ﾠage	
 ﾠbetween	
 ﾠ
trial	
 ﾠ-ﾭ‐	
 ﾠand	
 ﾠunselected	
 ﾠpopula ons	
 ﾠis	
 ﾠup	
 ﾠto	
 ﾠ7	
 ﾠyears;	
 ﾠand	
 ﾠco-ﾭ‐morbidity	
 ﾠfrequently	
 ﾠcomes	
 ﾠwith	
 ﾠ
age.	
 ﾠFurther,	
 ﾠthe	
 ﾠoutcomes	
 ﾠof	
 ﾠmetastases	
 ﾠtreatment	
 ﾠhave	
 ﾠbeen	
 ﾠimproving	
 ﾠin	
 ﾠthe	
 ﾠpast	
 ﾠ
decade(s).	
 ﾠThese	
 ﾠoutcomes	
 ﾠhowever,	
 ﾠare	
 ﾠusually	
 ﾠevaluated	
 ﾠin	
 ﾠretrospec ve	
 ﾠcohort	
 ﾠstudies	
 ﾠ
that	
 ﾠconsider	
 ﾠtreated	
 ﾠpa ents.	
 ﾠWhat	
 ﾠremains	
 ﾠunknown	
 ﾠmeanwhile,	
 ﾠis	
 ﾠhow	
 ﾠmany	
 ﾠpa ents	
 ﾠ
that	
 ﾠmay	
 ﾠhave	
 ﾠbeen	
 ﾠeligible	
 ﾠfor	
 ﾠintended	
 ﾠcura ve	
 ﾠmetastases	
 ﾠtreatment,	
 ﾠare	
 ﾠmissed	
 ﾠin	
 ﾠthe	
 ﾠ
work-ﾭ‐up	
 ﾠprocess;	
 ﾠEither	
 ﾠby	
 ﾠmissing	
 ﾠthe	
 ﾠmetastases	
 ﾠat	
 ﾠstaging,	
 ﾠfollow-ﾭ‐up	
 ﾠor	
 ﾠimproper	
 ﾠ
judgement	
 ﾠon	
 ﾠeligibility	
 ﾠfor	
 ﾠtreatment.	
 ﾠTo	
 ﾠsummarize,	
 ﾠcurrent	
 ﾠevidence	
 ﾠmainly	
 ﾠreﬂects	
 ﾠthe	
 ﾠ
outcomes	
 ﾠof	
 ﾠa	
 ﾠ(be er)	
 ﾠselec on	
 ﾠof	
 ﾠthe	
 ﾠCRC	
 ﾠpopula on	
 ﾠand	
 ﾠthat	
 ﾠof	
 ﾠthe	
 ﾠhighest	
 ﾠrisk	
 ﾠpa ents	
 ﾠ
remains	
 ﾠshrouded.	
 ﾠ	
 ﾠ
	
 ﾠ To	
 ﾠgain	
 ﾠa	
 ﾠcomprehensive	
 ﾠinsight	
 ﾠin	
 ﾠin	
 ﾠthis	
 ﾠdisease	
 ﾠand	
 ﾠput	
 ﾠnew	
 ﾠdevelopments	
 ﾠin	
 ﾠa	
 ﾠ
broader	
 ﾠcontext,	
 ﾠunselected	
 ﾠpopula on	
 ﾠdata	
 ﾠare	
 ﾠneeded	
 ﾠto	
 ﾠcomplement	
 ﾠcurrent	
 ﾠresearch	
 ﾠ
methods.	
 ﾠThe	
 ﾠmost	
 ﾠreliable	
 ﾠmethod	
 ﾠof	
 ﾠdata	
 ﾠaccrual	
 ﾠis	
 ﾠprospec ve	
 ﾠregistra on	
 ﾠfrom	
 ﾠthe	
 ﾠ
original	
 ﾠsources.	
 ﾠAdvantages	
 ﾠof	
 ﾠprospec ve	
 ﾠregistra on	
 ﾠare	
 ﾠnot	
 ﾠonly	
 ﾠthe	
 ﾠhigher	
 ﾠaccuracy,	
 ﾠ
but	
 ﾠalso	
 ﾠup-ﾭ‐to-ﾭ‐date	
 ﾠdata.	
 ﾠTime	
 ﾠis	
 ﾠa	
 ﾠrelevant	
 ﾠissue	
 ﾠin	
 ﾠCRC;	
 ﾠmany	
 ﾠsimultaneous	
 ﾠchanges	
 ﾠare	
 ﾠ
taking	
 ﾠplace	
 ﾠin	
 ﾠ(neo-ﾭ‐)adjuvant	
 ﾠtreatment,	
 ﾠcura ve	
 ﾠmetastases	
 ﾠtreatment,	
 ﾠpallia ve	
 ﾠ
treatment,	
 ﾠstaging	
 ﾠmethods	
 ﾠand	
 ﾠfollow-ﾭ‐up.	
 ﾠNone	
 ﾠis	
 ﾠunrelated	
 ﾠto	
 ﾠthe	
 ﾠother	
 ﾠwhich	
 ﾠincreases	
 ﾠ
the	
 ﾠcomplexity	
 ﾠand	
 ﾠrequires	
 ﾠcomplete	
 ﾠdata.	
 ﾠThe	
 ﾠavailability	
 ﾠof	
 ﾠrecent	
 ﾠprospec ve	
 ﾠdata,	
 ﾠthat	
 ﾠ
is	
 ﾠobtained	
 ﾠwith	
 ﾠprospec ve	
 ﾠdata	
 ﾠcollec on,	
 ﾠenables	
 ﾠresearchers	
 ﾠto	
 ﾠkeep	
 ﾠpace	
 ﾠwith	
 ﾠthe	
 ﾠ
rapidly	
 ﾠchanging	
 ﾠcircumstances	
 ﾠand	
 ﾠput	
 ﾠthose	
 ﾠinto	
 ﾠtheir	
 ﾠappropriate	
 ﾠcontext.	
 ﾠ
Disadvantages	
 ﾠmay	
 ﾠbe	
 ﾠa	
 ﾠdata	
 ﾠcollec on	
 ﾠwith	
 ﾠno	
 ﾠpredeﬁned	
 ﾠresearch	
 ﾠgoal,	
 ﾠresul ng	
 ﾠin	
 ﾠ
either	
 ﾠtoo	
 ﾠmuch	
 ﾠor	
 ﾠtoo	
 ﾠli le	
 ﾠdata.	
 ﾠThe	
 ﾠavailability	
 ﾠof	
 ﾠa	
 ﾠwell	
 ﾠdesigned	
 ﾠdata	
 ﾠset	
 ﾠmay	
 ﾠon	
 ﾠthe	
 ﾠ
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 ﾠhand	
 ﾠresult	
 ﾠin	
 ﾠserendipitous	
 ﾠobserva ons	
 ﾠthat	
 ﾠcan	
 ﾠini ate	
 ﾠnew	
 ﾠdevelopments.	
 ﾠ	
 ﾠOne	
 ﾠ
such	
 ﾠﬁnding	
 ﾠfrom	
 ﾠour	
 ﾠregistra on	
 ﾠwas	
 ﾠthe	
 ﾠadverse	
 ﾠoutcome	
 ﾠseen	
 ﾠin	
 ﾠlocally	
 ﾠadvanced	
 ﾠcolon	
 ﾠ
cancer	
 ﾠ(LACC),	
 ﾠthat	
 ﾠhas	
 ﾠa	
 ﾠhigh	
 ﾠincidence	
 ﾠof	
 ﾠsynchronous	
 ﾠmetastases	
 ﾠ(chapter	
 ﾠ2)	
 ﾠand	
 ﾠa	
 ﾠhigh	
 ﾠ
risk	
 ﾠon	
 ﾠearly	
 ﾠrecurrences	
 ﾠ(chapter	
 ﾠ8).	
 ﾠPerhaps	
 ﾠneo-ﾭ‐adjuvant	
 ﾠor	
 ﾠmul -ﾭ‐modality	
 ﾠtreatment	
 ﾠ
op ons	
 ﾠanalogue	
 ﾠto	
 ﾠthat	
 ﾠfor	
 ﾠLARC,	
 ﾠmay	
 ﾠresult	
 ﾠin	
 ﾠbe er	
 ﾠoncological	
 ﾠoutcomes.
	
 ﾠ Exis ng	
 ﾠdatabases	
 ﾠwith	
 ﾠpopula on	
 ﾠdata	
 ﾠthat	
 ﾠmay	
 ﾠbe	
 ﾠcomplementary	
 ﾠto	
 ﾠother	
 ﾠresearch	
 ﾠ
methods,	
 ﾠare	
 ﾠthe	
 ﾠoncological	
 ﾠregistry	
 ﾠof	
 ﾠthe	
 ﾠComprehensive	
 ﾠCancer	
 ﾠCenters	
 ﾠ(CCC)	
 ﾠand	
 ﾠthe	
 ﾠ
Dutch	
 ﾠSurgical	
 ﾠColorectal	
 ﾠAudit	
 ﾠ(DSCA).	
 ﾠThe	
 ﾠCCC	
 ﾠregister	
 ﾠselected	
 ﾠoncological	
 ﾠdata;	
 ﾠits	
 ﾠ
strength	
 ﾠis	
 ﾠunselected	
 ﾠpopula on	
 ﾠdata.	
 ﾠHowever,	
 ﾠits	
 ﾠweaknesses	
 ﾠare	
 ﾠthe	
 ﾠlimited	
 ﾠand	
 ﾠ
retrospec ve	
 ﾠdata	
 ﾠcollec on,	
 ﾠthat	
 ﾠis	
 ﾠneither	
 ﾠadapted	
 ﾠto	
 ﾠspeciﬁc	
 ﾠ(medical)	
 ﾠcharacteris cs	
 ﾠin	
 ﾠ
colorectal	
 ﾠcancer.	
 ﾠThe	
 ﾠDSCA	
 ﾠis	
 ﾠa	
 ﾠnew	
 ﾠini a ve	
 ﾠthat	
 ﾠcollects	
 ﾠdata	
 ﾠfrom	
 ﾠcolorectal	
 ﾠcancer	
 ﾠ
pa ents	
 ﾠwith	
 ﾠthe	
 ﾠaim	
 ﾠof	
 ﾠquality	
 ﾠcontrol	
 ﾠand	
 ﾠbenchmarking.	
 ﾠThe	
 ﾠstrength	
 ﾠof	
 ﾠthis	
 ﾠdatabase	
 ﾠis	
 ﾠ
that	
 ﾠit	
 ﾠconsiders	
 ﾠspeciﬁc	
 ﾠcircumstances	
 ﾠin	
 ﾠcolorectal	
 ﾠcancer	
 ﾠsurgery.	
 ﾠIts	
 ﾠweakness	
 ﾠis	
 ﾠthat	
 ﾠit	
 ﾠ
is	
 ﾠnot	
 ﾠdesigned	
 ﾠfor	
 ﾠresearch	
 ﾠpurposes	
 ﾠand	
 ﾠonly	
 ﾠinvolves	
 ﾠsurgical	
 ﾠpa ents,	
 ﾠand	
 ﾠthat	
 ﾠthere	
 ﾠis	
 ﾠ
neither	
 ﾠa	
 ﾠcontrol	
 ﾠsystem	
 ﾠto	
 ﾠes mate	
 ﾠthe	
 ﾠpropor on	
 ﾠof	
 ﾠunregistered	
 ﾠpa ents.	
 ﾠWhen	
 ﾠa	
 ﾠ
research	
 ﾠpurpose	
 ﾠwould	
 ﾠbe	
 ﾠaimed	
 ﾠupon,	
 ﾠboth	
 ﾠthe	
 ﾠdata	
 ﾠset	
 ﾠand	
 ﾠmethod	
 ﾠof	
 ﾠdata	
 ﾠaccrual	
 ﾠ
would	
 ﾠneed	
 ﾠaltera ons.	
 ﾠTo	
 ﾠprevent	
 ﾠ‘garbage	
 ﾠin,	
 ﾠgarbage	
 ﾠout’,	
 ﾠthe	
 ﾠdatabase	
 ﾠdesign	
 ﾠrequires	
 ﾠ
limita on	
 ﾠof	
 ﾠdata	
 ﾠﬁelds	
 ﾠand	
 ﾠunequivocal	
 ﾠbut	
 ﾠcomprehensive	
 ﾠcontent	
 ﾠop ons.18	
 ﾠ	
 ﾠFurther,	
 ﾠit	
 ﾠ
would	
 ﾠneed	
 ﾠac ve	
 ﾠinvolvements	
 ﾠof	
 ﾠother	
 ﾠdisciplines.	
 ﾠ
	
 ﾠ Our	
 ﾠvision	
 ﾠis	
 ﾠthat	
 ﾠa	
 ﾠprospec ve	
 ﾠregistra on	
 ﾠof	
 ﾠselected	
 ﾠcore	
 ﾠdata	
 ﾠfor	
 ﾠresearch	
 ﾠpurposes	
 ﾠ
on	
 ﾠa	
 ﾠna onal	
 ﾠscale	
 ﾠwould	
 ﾠsigniﬁcantly	
 ﾠenhance	
 ﾠcurrent	
 ﾠand	
 ﾠfuture	
 ﾠresearch	
 ﾠin	
 ﾠcolorectal	
 ﾠ
cancer.	
 ﾠIdeally,	
 ﾠclinicians	
 ﾠfrom	
 ﾠall	
 ﾠinvolved	
 ﾠspeciali es	
 ﾠpar cipate	
 ﾠin	
 ﾠthe	
 ﾠregistra on	
 ﾠwith	
 ﾠ
speciﬁc,	
 ﾠlimited	
 ﾠdata	
 ﾠsets.	
 ﾠIn	
 ﾠrespect	
 ﾠto	
 ﾠthe	
 ﾠcontent,	
 ﾠit	
 ﾠshould	
 ﾠinclude	
 ﾠselected	
 ﾠkey	
 ﾠvariables	
 ﾠ
in	
 ﾠthe	
 ﾠoutcome	
 ﾠon	
 ﾠboth	
 ﾠmedical	
 ﾠfactors	
 ﾠ(such	
 ﾠas	
 ﾠparameters	
 ﾠinﬂuencing	
 ﾠthe	
 ﾠtreatment	
 ﾠ
morbidity	
 ﾠand	
 ﾠmortality)	
 ﾠand	
 ﾠoncological	
 ﾠ(prognos c)	
 ﾠparameters.	
 ﾠIn	
 ﾠrespect	
 ﾠto	
 ﾠthe	
 ﾠ
interpreta on	
 ﾠand	
 ﾠrepor ng	
 ﾠof	
 ﾠobserva ons,	
 ﾠac ve	
 ﾠinvolvement	
 ﾠof	
 ﾠclinical	
 ﾠepidemiologists	
 ﾠ
in	
 ﾠthe	
 ﾠdesign	
 ﾠand	
 ﾠdevelopment,	
 ﾠapprecia ng	
 ﾠinterna onal	
 ﾠstandards,19	
 ﾠcan	
 ﾠsecure	
 ﾠthe	
 ﾠ
scien ﬁc	
 ﾠvalue.	
 ﾠStudies	
 ﾠconcerning	
 ﾠpa ents	
 ﾠwith	
 ﾠemergency	
 ﾠpresenta ons	
 ﾠor	
 ﾠthe	
 ﾠelderly,	
 ﾠ
or	
 ﾠoutcomes	
 ﾠof	
 ﾠmetastases	
 ﾠtreatment	
 ﾠon	
 ﾠa	
 ﾠpopula on	
 ﾠscale	
 ﾠwould	
 ﾠbecome	
 ﾠfeasible.	
 ﾠThe	
 ﾠ
accuracy	
 ﾠof	
 ﾠdata	
 ﾠwill,	
 ﾠinherently	
 ﾠto	
 ﾠthis	
 ﾠresearch	
 ﾠmethod,	
 ﾠbe	
 ﾠhigh	
 ﾠand	
 ﾠunbiased.	
 ﾠWhen	
 ﾠthis	
 ﾠ
database	
 ﾠwould	
 ﾠbe	
 ﾠcoupled	
 ﾠto	
 ﾠa	
 ﾠbiodatabank	
 ﾠwith	
 ﾠserum	
 ﾠand	
 ﾠ ssue	
 ﾠsamples,	
 ﾠit	
 ﾠcan	
 ﾠresult	
 ﾠ
in	
 ﾠhigh	
 ﾠquality	
 ﾠstudies	
 ﾠon	
 ﾠprognos c	
 ﾠmarkers	
 ﾠfor	
 ﾠindividualized	
 ﾠtreatment	
 ﾠand	
 ﾠfollow-ﾭ‐up.	
 ﾠ
When	
 ﾠoﬀering	
 ﾠthis	
 ﾠdata	
 ﾠset	
 ﾠas	
 ﾠan	
 ﾠ(accredited)	
 ﾠopen	
 ﾠsource	
 ﾠfor	
 ﾠresearchers	
 ﾠfrom	
 ﾠvarious	
 ﾠ
backgrounds,	
 ﾠnew	
 ﾠor	
 ﾠunique	
 ﾠideas	
 ﾠin	
 ﾠinterdisciplinary	
 ﾠcoopera on	
 ﾠmay	
 ﾠarise.	
 ﾠIn	
 ﾠour	
 ﾠ
opinion,	
 ﾠsuch	
 ﾠini a ve	
 ﾠwill	
 ﾠbe	
 ﾠinvaluable	
 ﾠfor	
 ﾠfuture	
 ﾠprogression	
 ﾠin	
 ﾠresearch	
 ﾠfor	
 ﾠall	
 ﾠpa ents.
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 ﾠas	
 ﾠa	
 ﾠsurgical	
 ﾠresident	
 ﾠ(non-ﾭ‐trainee)	
 ﾠin	
 ﾠthe	
 ﾠSpaarne	
 ﾠHospital	
 ﾠHeemstede,	
 ﾠ
the	
 ﾠAMC	
 ﾠin	
 ﾠAmsterdam	
 ﾠand	
 ﾠthe	
 ﾠUMC	
 ﾠUtrecht	
 ﾠ(cardiothoracic	
 ﾠsurgery).	
 ﾠFurther	
 ﾠI	
 ﾠ
spent	
 ﾠ3	
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 ﾠworking	
 ﾠon	
 ﾠfull-ﾭ‐ me	
 ﾠresearch	
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 ﾠbile	
 ﾠduct	
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 ﾠat	
 ﾠthe	
 ﾠ
AMC.	
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 ﾠin	
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 ﾠdr	
 ﾠH.J.	
 ﾠten	
 ﾠDuis),	
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 ﾠin	
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 ﾠSpectrum	
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 ﾠin	
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 ﾠW.J.B.	
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 ﾠ2006	
 ﾠ ll	
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 ﾠ
My	
 ﾠﬁ h	
 ﾠyear	
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 ﾠon	
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 ﾠ(dr	
 ﾠR.H.	
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 ﾠIn	
 ﾠmy	
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of	
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 ﾠand	
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 ﾠoncology.	
 ﾠ
In	
 ﾠFebruary	
 ﾠ2010	
 ﾠI	
 ﾠstarted	
 ﾠas	
 ﾠa	
 ﾠfellow	
 ﾠin	
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Staging	
 ﾠbefore	
 ﾠtreatment	
 ﾠis	
 ﾠan	
 ﾠimportant	
 ﾠstep	
 ﾠtowards	
 ﾠimproving	
 ﾠthe	
 ﾠ(oncological)	
 ﾠ
outcome	
 ﾠin	
 ﾠcolorectal	
 ﾠcancer	
 ﾠ
(dit	
 ﾠproefschri )
Renewal	
 ﾠof	
 ﾠfollow-ﾭ‐up	
 ﾠfor	
 ﾠcolorectal	
 ﾠcancer	
 ﾠbased	
 ﾠupon	
 ﾠscien ﬁc	
 ﾠevidence	
 ﾠfrom	
 ﾠa	
 ﾠ
new	
 ﾠtrial	
 ﾠis	
 ﾠboth	
 ﾠrequired	
 ﾠand	
 ﾠfeasible	
 ﾠ
(dit	
 ﾠproefschri )
The	
 ﾠques on	
 ﾠis	
 ﾠnot	
 ﾠwhether	
 ﾠto	
 ﾠuse	
 ﾠserum	
 ﾠCEA	
 ﾠas	
 ﾠa	
 ﾠtool	
 ﾠfor	
 ﾠearly	
 ﾠdetec on	
 ﾠof	
 ﾠ
recurrent	
 ﾠdisease	
 ﾠof	
 ﾠcolorectal	
 ﾠcancer,	
 ﾠbut	
 ﾠhow	
 ﾠ
(dit	
 ﾠproefschri )
Whether	
 ﾠinnova ons	
 ﾠin	
 ﾠoncological	
 ﾠcare	
 ﾠwill	
 ﾠalso	
 ﾠbeneﬁt	
 ﾠthe	
 ﾠpa ent	
 ﾠdepends	
 ﾠas	
 ﾠ
much	
 ﾠon	
 ﾠorganisa on	
 ﾠand	
 ﾠlogis cs	
 ﾠas	
 ﾠon	
 ﾠcontent	
 ﾠ
(dit	
 ﾠproefschri )
Voor	
 ﾠzorgmanagers	
 ﾠdienen	
 ﾠdan	
 ﾠook	
 ﾠgelijke	
 ﾠwe en	
 ﾠten	
 ﾠaanzien	
 ﾠvan	
 ﾠde	
 ﾠmedische	
 ﾠ
aansprakelijkheid	
 ﾠte	
 ﾠgelden	
 ﾠals	
 ﾠvoor	
 ﾠ(para)	
 ﾠmedici
Pa ents	
 ﾠcan	
 ﾠlive	
 ﾠwithout	
 ﾠtheir	
 ﾠdoctor,	
 ﾠdoctors	
 ﾠnot	
 ﾠwithout	
 ﾠtheir	
 ﾠpa ents	
 ﾠ
(dit	
 ﾠproefschri )
None	
 ﾠis	
 ﾠunrelated	
 ﾠto	
 ﾠthe	
 ﾠother	
 ﾠ
(dit	
 ﾠproefschri )
Leven	
 ﾠen	
 ﾠlot	
 ﾠworden	
 ﾠworden	
 ﾠniet	
 ﾠbepaald	
 ﾠdoor	
 ﾠwat	
 ﾠje	
 ﾠwilt;	
 ﾠhet	
 ﾠwordt	
 ﾠeen	
 ﾠrich ng	
 ﾠ
gegeven	
 ﾠdoor	
 ﾠwat	
 ﾠje	
 ﾠdoet	
 ﾠmet	
 ﾠdat,	
 ﾠwat	
 ﾠje	
 ﾠoverkomt.
Make	
 ﾠeverything	
 ﾠas	
 ﾠsimple	
 ﾠas	
 ﾠpossible	
 ﾠ	
 ﾠ(but	
 ﾠnot	
 ﾠsimpler)
(Albert	
 ﾠEinstein)
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